s sfagrafet SR

7Y 12,52 A S1% @R, AT F1 0 SR wal §, o191 99T SR @91 Ag A
S a5l ¢ | gaft e s 21 W 71 ova 9U1 o SR FRA @ A fer g
% %, iy o7 48t = arafys @ sAw wpda ¥ | ewNa § S RIE ¥t M €8
R, F5@ § AT ) S99 90q AT qIF © S, 9 I 9T 9 g Hgend e ST
QR Tq ¥ & a8 ¥ | oeafrs aw@e 981 @ are €1 €, 98 SiEe edend w1 il
% 29, arafis eroeg amad) o el uRWl 51 wiEE i 9 mg sTaia § SiE
s1a & 126 9%, ST ARTAIT SEcnd § § SITh o 5997 wa aava 7 3 sal g 9
219e7 @@=t W Gt 3R ¥ 9g 9T A9 swfumal @ f4ga @57 14| gafed eftemfE
79 & @90 575 T e B, amiF aTa agf ¥ | ana W A S RY em A
FATE A1 ORI W A8 § SR gAm uf sww gt g, 998 sawfia ( Postu-
lated ) sgaeq uffai w3 foerk sidt § afi a8 arafes smsy dgr =t stfusRdll €t
T Y YR W, 99 AR TS S oYK T ST 0F gAI a9l AT HRIITA
( Calculus of relations ) Aifes %, wAkss ft 21 38} ssv3ga ( Compari-
blity ) % arseq ¥ g ag@Eml ax9 51 § gqerdr on9wT & 1 98 98 5 G aaw
¥ ilElEa 931 o ) AT ¥ | ST 9% A9 A § s 981 3eAt @ R
Fd FG S TS UF sF Gignss gndl ¥ g G afy s0t ama ad §at
MIA TG W S Y AORk omam ¥ 2% on 92T T IV FIT e
q91 €% €% 9915 R 2nRa gadar ( Continuum ) & oA =it arsd dearel it
ufm (3,3, 8,00 ) % TE F AITES 98 730 & e o s € | (faman
Tiid ewRiEga o engfrw offt e % ewiIgE ¥ e A9 5 foF el
g7, 99 2, @1 ¥ aqft fac ) |
@Rl & s 1 98 g €S afe 71 441 8, s eFs aTE 9w
AT FE, @0 of qFew 2 & gemdafys ¥ @ ¥ | g § ofl, qradaRaw ga
vzr adafem (podnpotiy ) s gdw e B, s fafm ad end )
% a5 fafma ¥ fr @fRas) (doTiottyyn )—wmar we aw w4dfifas
(ogubpntis n )—ven fazim, s affig 7 qoqa =1* | 33 3 g T—"But the
art of caleulation ( joVigtivn ) is only preparatory to the true
science, those who are to govern the eity are to geta grasp of
dolistiyn, not inthe popular sense with a view to use 1n trade,
but only for the putpose of knowledge, until they are able to con-
template the nature of number 1n 1tself by thought alone.3”

SR STy
f. 7. ¥ qm TEIFIT F W41 3% F BF 3% 41 WAI @, AW qgIRmeA
W TINA G W@ A Y 5 A vy 199 AqTa gF 97 o wel B Y o gIRfaa

9dlE S 5 SAEl mwm e Adf | S fagrdl WA @mmare F 23
W ARfaT foz € fr o @t ¥ Age-fd mdla G T oRfya s d A

2 Fraenkel, p 64, 2 Heath, vol 1, pp. 12 to 14 3 Heath, vol, 1. p 13
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faSmygrntsr afie 3

OF F4 FAA O, JAIfY, Ag AgT @ €AY F AR ST I @ AT AA 9 3
qata SN | AN U Al REAl SIrEe SNE Al §, Sa9 efwmame N3
ST A L) STE SUmA ¥ 6% g U ;1 FewAl F @M QA1 gdd gt d, am
qF 71 7@ UE AN BF ) 20091 & SR W BT §I § JWT AT H FHIGA
0% %, o emAliEg T | snwa wwr wdfaq sw@e ( Continuous ) 7, gl HARR
simaT A Y ) 39 M3 (@3, Pomnt ) F g w, wwmel w1 fewm =@ % T
A W enlig 5w ¥ | osdlen e GWlen S9AT AN AT W O9Rwie F
ana X Eig G T ¥ | 90 nafuwr § WA ey, ¢k §ang w1 @i A
TR GRS, aUgs, S, ©F o ¥As TF HEWl @ g A€l ¥, aeLSE
&I WA T 9890 SN0 ¥, 981 gAH 4, I seqigdl ¥ fga gw gl w amwE
dEN T | CF @Y H AT WAl & Q7 W oy, €I ASn ¥ MR |, TF
iy (Sqamad ) ¥ eE ¥ fug sdw fegell 91 eew emed A€ R, W38 A
A Y1 oF AT endial gl w9e JHIGENT gl € | I8 9FR HUT I, GE
A ¥ 59 S9AT ¥ F1o qHM &R SNag g\ § arey il w5 ¥ |
log, (1)
(21)=(9)

ATI o, TAYST TIWIT TIAT T4l ¥, ¢ qedlon wis § Raq andiF @
¥ aur o1, rgeed wie Uy (Ze% ) § Rug endi W gem €1 U@ mRw ) emawa
& anaR W ol ool § s@a it &, qur afs $ Al e F snaRr 9t Sae-
I 2ifE 1T Ul =t enigwr #¢, 3% @37 G341 F1 9@ @9 I FAYAN H
fmg a9 T |

Ny Tfiae frgR aftnms) A sl war & AR g seard SR gaail
5l § e FaA § | X sqaRailyd swd oE swufn a1 Stgew (Subset )
WA 6 E A e e TEe §, Tl | OR el feg ¥, esils are
F R W, A IR [ A7 fgaw afe W wEw =, B emd ubt R
( Abstract set theory ) wgr sian & | ssf F=x §, qfifa ofiw araftfyg ( Trans
fimte ) afrdl m w1 = 7 erweng o Sl Y ¥ | owg, TRHET WET @@
& fAue osR sae W ¥ =@ TFR, TRIRME TrwA R qave Ywig ( Cont;-

nuum ) F feeredl & ma abea qua, ewd afn faged ® W ¥ 9w R, o
SEH IEE WA WA A9, afbd F grgw fafea feng ( Paradox ) seRug
BT ¥, (Saw1 s9mea aqar adf © g% § | anwT & (3, T8 gaedt § abidlg asg
fafum frarawell F emar ® oftafe (Meta-mathematics) %t &=, afidla as
SR A DN 98 Fo© odls w0 7 ¥ 1 S o o) wdmea amanT 9 g T8
¥ &% %, sl offia @ § sreq Roesar s @oea fRar @ 1 ol Xd anm §
Afan A qFf 4 THT W FAIRON F oI g weT F 9N W g fHar @y 2|
wagmRET gud, frgat aftmer, “Rafy e gwid» ot | gdaRaT g 3 eman
1z ( Philolaus ) & =gy & “All things which can be koown have
R FAfrEeRE, 99 ¢, 1% R, o v,




R stgiaurafwet geaE

number; for it 18 nob possible that without number anything can
either be conceived or known,?”’

afwzife & aeelt § wanli sl wemalF Q9 qela® e =), aRAniad
fugra = fa fofea o=l & o Brar ai—

“They thougt they fourd in numbers, more than 1n fire, earth
or water, many resemblances to things which are and become, thus
such and such an attribute of numbers is justice, another is soul and
mind, another 18 opportunity, and so op, and again they saw in number
the attributes & ratios of the musical scales, Since, then, all things
seemed 1n their whole nature to be the first things in the whole of
nature, they supposed the elements of numbers to be the elements of
all things, and the whole heaven to be a musicalscale and a number,®”

1 gliee ¥ frg Y um dRa, Fmedl deg e Siw far R, T8 waRAREA
aftair, “monad baving position” 3gd ¥o Suifts wdla e ¥ 1 8 g ufe-
uifea “<iters fa it breadthless length?” % aftmiar 33 § &3 & &, “That of
which the middle covers the end” ( 1. e, to an eye placed at erther end
and looking along the straight line ) ,......7"%

&g ( Figure ) &t sftmwr adisis €, {4 gwua ( Socrates ) 7 8 9 FFl
%, “Let us regard as figure that which alone of exsting things 18
associated with colour? gg1 T (Colour) ¥ faga & fa3rg 37 W, FFEUIH ST
7g &, “It will be admitted that in geometry there are such things as
what we call & surface or a solid, & so on, from these examples wemay
learn what we mean by figure j figure 1s that in which a solid ends, or
figure 15 the himit ( or extremity, nepao ) of a solid.”™

TMEPOT ZeE F1 IARY 9@ §ia1 ¢ | g1 Aers Wxa AW F amwa @ gmaraR
qftier ieda @ @ 7 | wdt ervan Afdw vardt (ggne ) F Awg § e@arme 9ad § |
9 9FR, gl cnfaly & ufmard, afbs, syanond, enarag A 5% g § g wa
s € % o7 wEliiaT a0 § e ar ) R ger dadt 3 wlefar wdl § s

QEIAAT T F §Y AR @E BaAr ¥F, et nwmw @R a9 € RS w1 ag
TN TR WY |

% Heath vol, 1, p 67

R RE UG § SR AT 210 399 o1 ga et w1 freow dud 9w )
TEEA (G R0 ) ¥, R, ¥, 293, T, ¥R&=¥o, ( 14y )| NewmfEF, ediwifas,
FeFEF, dau 7wt Geiw-meft sl a4t ¥ frag 1§ ot 3 )

% Heath, vol 1, Sc 66 ¥ Heath, vol T Sc, 293
¥ Heath, vol I, S¢ 293, € .49, 2, ¢
» L] ’ L

v Coohdge2, p 26 -
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aaaNRad T % figa § 90 F go FA aify mdRs® qu wREifeE el @
AT §—

“They have 1n view practicality, and are always speaking 1n a
narrow and ridiculous mannerof squaring and extending and applying
and the ke, ,.. .Then, my noble friend, geometry will draw the
goul towards truth and create the spirit of philosophy, and raise
up that which 1s now, unhappily, allowed to fall down.. ...

And do you not know also that although they make use of v1s1b1e
forms and reason on them they are thinking not of those but of the
1deal which they resemble, not of the figures which they draw, but
of the absolute square, the absolute diameter and so on, .
And when I speak of the other division of the intelligible you Wﬂl
understand me to speak of that other sort of knowledge which rea-
son herself attains by the power of dialectic, usirg the hypotheses,
not as first principles, but as base hypotheses, 1o oider that she may
goar beyond them to the first principle of the whole, and clinging
to this and then to that which depends on this by successive steps,

She may descend again without the aid of any sensible object from
1deas through 1deas, and 1n 1deas she ends,?”

3qa=<r an, Tt g Qar g, aF1 AL, wag gk 9 (fae s
SER 2T T ), e:qf'icr (zmEr Qare ) % fsFoy, anfg & fwa § fear s @
& | 9T ¥, A FT DAFIRET a9 Swgq o & ammeﬁ afg ¥ a1 AEgRT
wEt % ¥ ofy wad & ¢ adi, ¥ giafas @9 (absolute truth) ¥ araeq 7 & &

W@ F, quAT HE a3 | 7 qRGIY ¥ @A aw afgIww F qlww auwft fagasw
W ¥ gdlg qr ¢ |

afg g ool IS wWY F NI X wAfe adm @fHd suwiT 8-
qraiEt #1 S glas sufufd & § 33 gma Ry «F 91 usw <zar § G eifawnh
9gIe gy 59 A @Y | easgrd gEas awngedl w1 o S A, Wl
( contact ) % fagr F o Iufia Q) ag & 1% ¥, 9wg 71 eq smfwew fafgd &
39 ifan quy Y g %G 3 = a1 gF 95T 9% §, U1 A€ 0 3= AR R,
“In fact, the ultimate particle of matter presents great difficulties,
1t need not be the electron—probably 1s -not—but the atomic notion
of the constitution of matter does surely demand an ultimate particle,
and such reasoning as has been suggested shows that fo this ultimate
particle no properties of any sort—not even magnitude can be assig-
ned. The alternative of pushing the responsibility on to the last
member of an unending series of particles can hardly be said to satisfy
the mind which demands a clear physical conception of nature 3

s, Cooldge, pp. 26, 27. 2 Coolidge, p. 24 % Denton, p 42
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341 9% TS WA, 98 § Y enyfas d@fAEi § svnka frar €, “Besides
possessing extension 1n space and time, matter possesses inertia,
We shall show in due course that wnerfia, Like exiension, is expressi-
ble in terms of the intervol relation, but that is a development be-
longing to a later stage of our theory. Meanwhile we give an ele-
mentary treatment based on the empirical laws of conservation of
momentum and energy rather than any deep seated theory of the
nature of inertia.

For the discussion of space and time we have made use of
certamn ideal apparatus which can only be imperfectly realized 1n
practice—r1gid scales and perfect cychic mechanisms or clocks, which
always remain similar configurations from the absolute point of view,
Similarly for the discussion of inertia we require some ideal material
object, say a perfectly elastic bilhard ball, whose condition as regards
mertial properties remains constant "from an absolute point of view.
The difficulty that actual billiard balls are not perfectly elastic
must be surmounted in the same way as the difficulty that actual
gcales are not rigid, To the ideal billiard ball we can affix a cons-
tant number, called the invariant mass, ( proper mass ) which will
denote 1ts absolute inertial properties; and this number 18 supposed
to remain unaltered throughout the vieissitudes of 1ts history, or, if
temporarily disturbed during a collision, 1s restored at the timeswhen
we have to examine the state of the body %" agr, «15% am1 ( 1nvariant
mass—m ) 341 @ifa A (relative mass—DM ) & fagg &, &3 o% gl &
NI T /I T T ¥ SO0 T A1 A ) 99 § 758 o ( fme 5 ) 9d
IAMIE UISF 7 791 €, 395 {3 o0 oWRl o@awW wR ¥ &Y T g —It will
thus be seen that although in the special problems considered the
quantity m is usually supposed to be permanent, its conservation
belongs to an altogether different order of i1deas from the universal
conservation of M,3”

g, 541 f37g 7793 %9 ( Point Electron ) ) ggns vy =8l &4, f@F
97 ¥ 98 w@ T ¥, “Accordingly, I am of opimon that the point-
-electron 18 no more than a mathematical currosity, and that the
solution (78, 6 ) should be limited to values of r greater than a.®”
@ 9T onfl g 5% H aend ¥ fale wd Qe w g Rt 59|

9 N, AHT 4 O 0] 5T v Y maw, Guenly ((SF AfgEs 99 )
2 Eddington, The mathematical Theory of Relativity, pp 29, 30
> Iddington, p 33 3 Eddington p. 33
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#, g o gget & AR A | RewEl Sk o § smda, 98 etmes A
qwETes 4 Greqw fea & 5 i @A3 (the now of Zeno ) ¥ ufg® & ar
et afy A, #ifs wer § ¥ar N @ (PRTe, [ F@) 98 TR
N7 ARy afrsde Swed) N ot =@ s @@ RFE fEm§ oF SQE
St aw fealfr o &7 ang § wam © S Y | 5@ MR W afy fig
afoer @ S13 SR SIS R X, ¥, z ok t A § frefya fewr s @ WY, [qem
gifte a9 F @ ¥4 A [FFS TFRAT| AQI A AR SARIRFI F IGAGTAN
I form, daife w" gEl @ @ ek a@udt & g7 AW RARED  FqeEl
e | O s oA SRS Fe, 99, ol &R anwim Fed, Sftg el gEmel
e § gzl ofoew %@ 7 @mager ofow ) ¥ ) 98 s S3al § R
qra3mfaT v % 919 Hafha @ ( the five regular sohds ) ¥ £ § faa¥ fama
& wgr @ g, “The same parenthetical sentence mn Proclus......... also
states that he ( Pythagoras ) discovered the ‘putting together
( avatacts ) of the cosmio figures’ ( the five regular sohids, )7*

@ H g dmE (Aetus ) F xRl F1 S99d W, U W AR nwa
FA1 SUGT TR © |

‘Pythagoras seeing that there are five solid figures, which are
also called the mathemetical figures, says that the earth arose from
the cube, fire from the pyramid, air from the octuhedron, water from
the 1cosahedron and the sphere of the universe from the dodecahedron’.

It may, I think, be conceded that Pythagoras or the early
Pythagoreans would hardly be able to ‘construct’ the five regular
solids 1n the sense of a complete theoretical construction such as we
find 1 Euel, X111, . But, there 1s no reason why the Pythago-
reans should not have ‘put together’ the five figures in the manner
m which Plato puts them together in the Twmaeus, namely, by
bringing a certain number of angles of equilateral triangles, squares
or pentagons severally together at one point so as to make a solid
angle, and then completing all the solid angles 1n that way.”’?

o7, “According to Heron, however, Archemedes, who discovered
thirteen semiregular solids inscribable in & sphere, said that, “Plato
also knew one of them, the figure with fourteen faces, of which
there are two sorts, one made up of eight triangles and six squares,
of earth and air, and already known to some of the ancients, the

other again made up of eight squares and six triangles, which seems
to be more difficult,”¥

R awl, 41, ], ¢, 2. 2 Heath, vol. 1, p 158
3 Heath, vol. 1,, p 159 - ¥ Heath vol 1, p 205
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=% 99 ¥ g7 Q=71 9 19 94R ARINER S (¢ A mar § vw, welusw
o e —_ .
S ug a5 mare S N e 1 &r ensfig =@ ¥ swad e g3, w3
Yafa ffaw =21 aF WS S5 greed] SN £C 55w gl ISl | IRdIT 2igeald
W g ¥

ARG

77 79 § W o ¥ gedl, smmdlEr g o (Zoo Sogo) qul GTARMIAR § 56T gaTal A
freniels gasT 557 097 51 o1 ¥ MTTERIEAIR § SR o mEmEeEEE § iR,
751 g 207 GIaY ST 419 31 e 7995 a5 T 1 981 55T W aFEEl a2y § 5
frar qar ¥ | wrdia afig § Tmr feew o & 001 § ondl e ol wdl e ¥
:t‘nt»ﬁ gaafef 9 O gals =1 09w =79 ( Emptmess )& Amaat ( Omission )
5 fod gen adla S g1 SkEw S g5 % oHl F w& fAfed § denwm wua fEw
TR e Y aT 4R, vy, e} =iy R@d drg £ ) Sgaufs § oog g4l
WAl § emART 9 F1 ST R | 19T FRU g W € gxAl T (5 59R Al &
qA7 §F THET EFAN g g STM A a1 g A1 | WA 3o¢ (9gd "yfEER)
§ omErH A Fs Rl aram e a8 E 1 {¢v )X (%0 ) mmm Id & gEd
gl 2 AW e fear % % 9 weTq =1s aar "F?f anAl, SFE ITNTST MY TF S
s =1%d | 98 A€ 7w @1 9%al %, dus § W o s A Kk fawres =i dfaar
wvg 50 § usfea 4, weg fGew-amia m?mq i e &2 e W gl
2l & % 921 85 =9 i 8, “audol ) Sl § gRed goge @ WA = W S
aHIm @id 2T ¥ 98 g 9ot B aniEdl e gme S £ |

93y gRH esmed ugld =1 gued URalvs mis ¥ 937 19 gen adid @a B,
qafy fm T saw A gé TRl 98T ¥ AGR T 2, Lo, foc, 2000 AT F &4 ey
7| @ g=R TR § 1 evines AR uitT 9zfd w demdl = e ¥ RS feg
3| wEeds 9By s®udis ¥ ()¢ Weanmiig 78 vEld wis 5 gy 9 72
el = g=em S £F @ feS Fwegid sgr aar 2, “This system was, how-

ever, a tour-de-force, and has nothing to do with the ordmnary Greek
numerical notation 27’

57 9% §eT § TFY 9, W41 IR &9F T 31 G, 9 eia-ens

aftia ¥, 98 g 34l § eneR ® qiEAaeT gu 91 udlg 9t 1w &k a9 A
[3 — s - € ~ -~ ~

F @A AEd AIF L | 52 2 saneanw &R | T AN S gwE fagiqq farg «ft

2 &9q, 97 (e ] zeanmpmEad (4, 3 ) 99 ¥y,

* ZEATHImIGAN ¢ 9% gEaT U9 SANAEH § i §, AR
« fenTnfy 3, 153, . 9% g9eq 9y it 03 FI1e ¥ gt €T |
& Heath, vol 1 p 41.
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FER E| afk } @ dled ar afia gaffia e sy @ 3 [2 e (Rus)RUR afw mE

Dt & ) O, 5 Ak & Koy A 51 1 e % A1 g1 w@ S 8

O oigsdel qal Tl ¥ gW, I aEnemol g aela afiell § e

T T R 5 ST 411 aEs9T SNy log. au awaera anyfiw log:log,
L1 987 7 9 geavma § g9 ffy w1 Stdw gg v RRar § R Aeefg F fed
apqEqd @t St A s ¥ SuRad O oF enadyt A wi A ¥ s
afi 3 frett § 99 et & Smard ©f qg@ B oE 9 g5 3 951 [ §F 9 A Ak
= w0 g% T anfeE ) sl anedl ot ¥ A g [t ¥ 1 fa1 § 200 A
@ @ eEdngrad B ()" 9 g guT e ¥ M F AW AR SR
a2 | o oo  yan AR F 23R, 3R A murl ¥ & =0T ¥ fragt w0
qRE © I & 1 and ey AefUEr B ma g2 ¥ qane goRRar e & Gl 5 gam
freren 8, k@7 & () staar afkiggw } (2) Y gwew far § 98 o ger o0 @ Bl
¥ angfrar o R <& e W s § 9w oy sAres aw Yferafes aea
F ag T2 |

Y Sfedl & anmrR &R gNet A F 9w, Gftm s § Afkd @ ewT W,
T A0 Freesk, a1 fifis w0 § scqag@ o0 e, STEei B ST @@ uda
AR T | TR AEfER § WA Ro ¥ I WA 0¥ TF, ARF BA F fma F A%
gFeT F R0 AeEgt ¥ | 96 R 919 ATER § 98 W&} ¥ W O 4is as,
A-g9Rl F AT T IerIEd SAHl IR F AW NAF ¥ | AR A 59w fega
w7 § i w9 B A9 JEEF R ) IR o w1 ag few @iEEt §
WA bRl @ AR T e W dmfE dam | W § gah )
ot qgl o qufy hERew AfRdi & A R 9ANRaT an @ F R aiEd
atel] % aFeT S am fHear g¥ ’

s (Nicomachus) & ai: Reo &t vaamq Sifka F @%e7 5 v 7,
g9 wafia fFn 9 (@R e S ¥ 5 sl 499 Q@ amal (agrimensores )
F AT AT & T W A Fwed F X g3 wa o, 957 sE aF gewn Ad ) T )
7q AIfHR & T 7 FEl a9 ¥—“It may have been discovered by the
same mathematician who found out the proposition actually stated
by Nicomachus, which probably belongs to a much earlier time®,*
g gl § et § 59 fana § AR FB weAr Sugw AL §

2w whEm Y, T e o 3 91 of 9R afe g abT FLadE T |

B BDatta& A N emgh P 12PartT qrzsi g wmiw o098 % 3 s
afrat & erafRar % enawyg wa ‘The Constructio’ § Sar=rdf a7 SRA w enaiia
HETOF, IASIH MG N G-aT T4 TEAEIT ATHNFA T F FIH IR |

3 wraglanfi B ot gt wow F1 3wE am ¥ (21, /8-201 )|

¥ Heath vol, 1, P, 76, vol 31, PP 516 & 516 u Heath vol 1, P 109

fa1, @, 3. ’
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sl L fead @d ¥ gg SUTE ot ;i 2e0 FY 99 €T aﬁ:z*iq%ﬁ
quel § e @ ), Al afgEd T STEE HW aPa 949 99§ 19
fma ¥ o wa adf o1 %4 |

o ¥, 75 o ST & B S 9 i gaw el A F e #
geun w3 51 gaeg @) “The Neo-Pythagoreans improved the classifi-
cation thus, With them the ‘even-times even’ number 1s that which
has 1ts halves even, and go on till unity 18 reached’®; in short, 1t is a

number of the form o'
GO
¥ 99 ¥ 39 § ¥ g% miw w1 sedw e vew fawam $ Y € agi e
Fo el 5 Y W gen 1 QT G0 @R AR gemermal $ogEm A 2eE §

o5 1 @@ a1 Sdid gl g, amfy ag s47 =0 5 log, log, Tyt wf Iyt
¥ 2 5 @ A IR 98 A ¥, 9w § g fem &7 —

log- logs TP =[Tij] > “log Tnj+(@j+2) log Iij+log log Tij
wr ¥, 508 feml § M ge @9 $ e § 9raa 3 wig frarms sdlsa
31553 W& B | afaged § g sE w gdls ©F endl 3@ 1, 941 39% 99 5=
w9 ¥ O5i5a €1, AFUE feed Fe ¥ O $OT T8 3491 347§t 912 & a9y
T ey Berd wdd gdid Q12| 998 Ay 39 95§, 5 wma & ey
57 7o (R0 ) 19990, 98 %o ¥ ¥IR ee g% gel ¥ awwie gwlely ¥ A &
+eE e aar g 1+ 5dlE W SO ¥ [{9g H Bfyw adl 9 g9 waw w4@ E,
“The origin of the Bakhshal minus sign (+) has been the sub-
ject of much conjecture. Thibaut suggested its possible connection
with the supposed Diophantine negative sign ¢ ( reversed ¢, tachygra-
phic abbrewiation for Aetis meaning wanting ). Kaye believes it,
The Greek sign for minus, however, 1s not ;i but 4., Itis even
doutful if Diophantus did actually use it, or whether it is as old as
the Bakhshali cross,* Hoernle® presumed the Bakhshali minus sign
to be the abbreviation ka of the Sanskrit word kanita, or nu ( or nu )
of nyuna, both of which mean diminished and hoth of which abbre-
viations in the Brahmi characters would be denoted by a cross. Ho-
ernle Was right, thinks Datta,® so far as he sought for the origin of
+1n a tachygraphic abbreviation of some Sanskrit word But, as
neither the word kanita or nyuna is found to have been used in the
Bakhshali work in connection with the subtractive operation,  Datta
finally, rejects the theory of Hoernle and believes 1t to be the abbre-
3 Heath vol 1, P 72,

R T —FEAGAIGH 32 QY.
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viation kea, from ksaya ( decreage) which occurs several times,
mndeed, more than any other word indicative of subtraction. The sign
for ksa, whether 1n the Brahmi characters or in Bakhshali characters,
differs from the simple cross (+) only in having a little flourish at
the lower end of the vertical line, The flourish seems to have been
dropped subsequently for convenient simplification?.”

fro\g-gon<t & ST 7 oNd gC WIET @eg ‘R’ ¥ agR W gW ot °yeAr gma
wmazd ¥ | + fog, RO g F Rast @ meh o & egar (V) fear e %1 28
Ru Zreew) e GWIIEIT AEET W M F1F Aeeli ¥ fgg gl Y g gewm WA
a1 S eferIEd frwen % Y sdiE Ffem s i femr 7} | gr g swawa € 1%
R 777 %1 399 afg3a FIST 78 [, IH ¢ Fo T T | 1o A gAw g @i
AR ToF g | R T F AW S e e akar s sE fF o+ Sydw
a1 7ar SWT | 201 39 TER R 9eg % ST ¥, SedN § o 5T & WlE O FE
fiafo Ravar gl wE R fF Roasg § 4+ IR 9R e o5 S § =79 =
3 af T gonr ¥ A wdtara &1 Sodi qEne we ¥ qga @ W @ =RA | T

favfa wen wnfEg wRE S R Y] Sooedg ¥ fF weereR dkadad 9
w5 Y + gifiT w1 STEN A B2 )

9, A gElfER §owar 2Ree ¥ BF 2382 aF DS H WA 1S90 I
amaar ¥ o gan ¥, 3g opft i w@ w1 wwar | aewEt sall § W o W SgAW
@ BT 219 Tt (omission ) & ¥ gent ¥ | @iy, uew w1 Ig 39dW @ed
e % o €) gent 1, ag avag wela Dt ¥ | fus-fas sidema gl ¥ fawan &
sy fm-fom ol o 19 1 99 ordeme ¥ RY a, oW O wAm aft 3 &Y s,
g1 ‘aEIEa T OF & Y ¢ N sedmy e w@ g, @i | deae By, (I8
fag f@, 9. 7. 803 9 R & 7@ ) ndlts Sudv H emar § | f3 B TOF ST Qoo Ft
fod ot w9 A gen ¥ | for & @ ¥R ¢ 1, Ne H @t oFR Lo = fww w7
TN E go T A odfts A 1 %, Qo0 FIANF AT | AN g AW T I9T FaAw Fret
fefaa @ ¥ g J@ 32—

=U¢ty o ¥, =
:l‘(l‘i"\iﬁ ¥[I&414 3§
9% TG 3T T W TG ¥, IT AGA H g0 ondl and At ¥ qmf, st
gealeld § g adis #1 SudW 9p 5 o gen ¥ | 59l owR g@ 991 AR g swg ot
G =1 399N AW F fod fFar w31 wald a1 ® | Q 51 919 89 981 anw 9% § | 59 ywR
v, 8, Q, & ¥ I T K@y ¥ &, quily, fusr flea saa g aigda ¥ )

n,
v

R A

o—

¥IERR3&IY

% B B.Datta & A, N singh Part I PP 14, 15.

R UZEEWRH 4, 29, ¥, R, ¥, 3R, T 342 % fT 0 @ R, 49w SiUEE, 93 o,



= sgfiaealast S

“Sgade, a softer sibilant (=0 ), also called San in early times,
was taken over by the Greeks in the place 1t occupied after = ....
The Phoenician alphabet ended with T, the Greeks first added 7,
derived from Vau apparently ( ...), then the letters @, X, ¥ and,
gtill later, @ .. Now, asQ is fully established at the date of the
earhiest inscriptions at Miletus (about 700 B. C.)and Naucratis
( about 650 B, C. ), the earlier entension of the alphabet by the letters
® X U must have taken place not later then 750 B, C.»*

T8 TR, 6,2 =, TIEMF AR ) fwm = SEw ft GAg-gud =t
ST ¥ o =1 gdia g1 €

TgSRAL ST aff W mu s wals ) dfsa s &
HfzfeT g5 71 STEW TI6T & Slar T & 1 TUgs B % AR el aEl enals & 57
R 0T T §— TET T, a1 394N § B S5 F Fle H R0 a1 1t 337 A€
T Gl 5 e 91 U9 aendl gafelt 3 amm @ ¥ 1 o ¥ o 3 39 gafes 4t

(2] A
S, =5 A0 N R 53¢ R 133 e sar ar | 39Sm § 4@
i
T AR Nt EfAdl § ER g e 9 A, 3 I<......... T &34 (Ro)¢ + Lo,
o) dara| Feae kS R e H Ny, SOt gsR @ R B =1 w15
Tlaa g maadigw ¥
qdiFE H S9N § R, s @t § gl 1 sl gur € 1 S9EgE W
fae € fafam adterd =t o =@ ®, N oeAg 8, gm ey oaig A0 § @9 5
S gdi ¥ ewvIgE Wl freaw @t FRow euay dtwnite R, few o Sasw
AT AEE §, AN 5TE IR AT T Teq @ 3 Y W@ wumr afrgead
AT GAF T Tuied gReAl 91 @ew REl @ | a9 s Yawifes <R fRaw Asa
F R, 9T @ 9= & A |
Fifewr @ smfaRy A
el § Feog e i fHF NG S A NS HIY goewTE o A@
gea, WE T 9§ F ¥ | e e Heagt F gwer 3% ¥ dwes, 94,
Sial, T qRSYT GA1 STF AITEA S AW fyme & oY sl o9 R O d|l
WIgs w1 Al Al § R 39 R e Yot | snaRa smam Ry g
AT F TEE AMFLF FRUSEE NI F oqiae F G o SIANT B 951
w7 &l § A W, 9756 FGwely, Y ggeedl ¥ 3w aimas gvws
fremtes, Sa} o2 B AT ¥ | SO T 3 F a9k 91 S YoNFR, TR,
& % e R FES ¥ AR acdia 390 % enar w g9z frela B | ag gy
B EY, T8 S owe W e A AW os aadn A s A1y, w4l
e Bl W SEEA a9 Tk W well 5 g o AA R S=taEl @ @
% Heath vol 1. PP 32-34




fataguotust aa 93

aftidha freqm mE S U1 | A Mok g (9EANiaT gu 8 o4q SER AR §
ggar ) geamr Y, qur A g1 IEH IGMN T HW TE J@H GIFE %
el N 3 fFar a8 Saa @ W Aifes  ofqmEl wagd a1 fGE 9gy & sygw
ggel A51 ad o-amAy et 98 T Tffar oWmF R W sgglemr aRkfymr
geofaaey § %97 € 6 917 1 g9% ¢ [ faeig-gonfas %Ra'm% ‘{c’r 4/ I
SENM T E AN IE W’ | G G @ UGEEE L8 H ITBR gouyos (AT HEAT
g aff wfed Ak e« W g gar Wt | aff ¥g amar dtgad ¥ gE 9
T T A NEBA g FHT T =3 oce, H HIT 19T T T3 | g ¥, Hfadta w1
wag AAfg gmadla g1 S1dT & | S8R T w1 A £ s9d fafla e i—
N> /T3 - .
gaift, @ g0 SuNa F @@ a9 @7, omw Qemghg U |9 &
@y fag ( Tsu-chung-chih ) & g RI ¥ « & gmw & fhsar gsar ¢, N g
ST R AT IR W CHE QY Q@I T | G § 9T AT G TA0 & S&f w=
298 = 1'we4R3 el mig Qar § | gEd By A7 F meg A€l ¥, Uiy s@w Sgw
fAEE-au RI W T d Fag ¥ | Sera@T 9 gz ey A4t e § Sfaa g,
91 %8 g0 f9g ¥ gr: veg el gai H fear ¥ 'ﬁ% gt ar ¥, fF < e
R& UG + 8§
T )
g7 B g9 g § ¥ 2% fAFe T g9n few | gar, qa@ w sz @ AN @ fom
a1 &Y, WL AfaF 9 ¥ IeT &7 H IF 98 DA N | 95 ¢F LRefEw Aga war
T aw =9 § i grEey ) qweew eifta w3ar 2%

fodva-qonsh & =g sfaF # qran 2¢o AT 2t ¥ R T a7 A memyl ndllg
o T ¥, o et gy w1 A fawmes F Y E auat/ e % eeR I I
gl % WA W gam fed ¥ 1 e § e 7 Fege tar & e,

- = =g \R _ [€419 C |
snen/ [ (Y -(F-=))
&9 7, AT § afuRd F anaR @ RGoo af et g soferm @, & snad
@@ eI © W an fafag &9 § 3 9 &wd g%y 2% Fgr gradakaq

+ 3 (aﬂra)—qﬁﬁr

L SrEggleusfy § go fum ma § | fumar g v & :ntm g‘ta“r T ot za%
TR SR H FAT AT E (-R2) 1 R 9 v, Ki-%E 3 Coolidge P. 15

¥ Coohidge P 61 - t Coolidge P 61

CEE T A U T g § o EYmAREUfE F AR SeR AW E N
I “quif aifimrga g9, @R, (IR B e et ) § mwiftd wq “areta aftig
T gfagE 3 IR § 98 Ko W T Ay ¥ |

© SFEElaNeE § 39 S9 ¥ g7 fiea T— A =4/¢ 39 (faﬁcq—am) 333, %,

¢ Coolidge P 7, ¢ Coolidge P. 6




T2 Wmm PESIEET

gl 5 MR W 3 9F F A1 S9g% ¥ wag ¥ wes § St g fgan ma
TR/ Lo @A B F AR 2, Q) ¥ § amer gfls a2 | &t A
ot FosEa & IR W, 5 ¥E odid a1 € g1 Cunesform texts i fafa 3800
a7 Seft ud fafdw FON TERIE B 14/ g0 W WA T W@, SIS & HEA G,
T 08 ey om Y @ R Sl aafre Y egv AR e B e, Y F A ¥
AR R A El et redTd Y weli R g A s d Ry
a7 e =4/ X @0)* + ()
2 F FAEs e 3 R moEled § R @ far g,

%sm:(a}mm)xﬂ:‘

gg 7 § fag-ww@ gaua g ( Chiu-Chang suan-chu ) 79 & fem war sy
2 2, Toaa fif gt & = ot A w2 & o Gl adf S as &1 9, A8

AgE ¥ qa fdaadl § gansR &9 o %ﬁwﬂ'ﬁ;ﬁi\/{; TH mE

anadsTs £ | g ¥, fewwefar 3 3@ 3§, 19% mw SR go o R E Y

29% g, HEa Ty g e1gura fearer ( Theory of proportion ) argaft ¥ |
afigaa & g%, WAl Yeed (AEfuw R ), ¥ S| WA Qeje aF UF galsuwi
( frustrums of cone ) = wrgstall ( Slant hines ) F o Faaw FF T ™ |
W5 G919, YMen ga1 &g AR & giaged el 86 ( B = 3ud FA9s 61 )
w1 9950 faen § ) e R ¥ 5w fwefar s ¥ (Sm R dedad) »
Ruptoxos wesrf gaws & fAswo =Y goal # {581 yaR %0 481 8% | 9% 19k |
T (DA ¥ ) gew IR F 9 W auA o wagdl § W fRew mARkes g,
T aF green e S SOSESR W @ 20 | gt 9% w1 ga%s ffta arwmd
& 1 § s w1 1T AR 8, S\ YEANRIT wEd Gidl ¥ o enfia =@
T ag1aw fag ) g5@ & | 98 AFFR T mar vo? A =1 fHwqw 1T | Anchor-
1ng a1 tore T w3fF wr =@ T |

¥ 3 o enkeas T TEe 4 Gl § freer ¥, owg @T 3 mEaer gia
®Y S T IR ) oAl 5 WA T RF 69 By w1 gaw fear T, 9 avax R

¢ Coolidge P. 7

R oSATER d TEE Aw 4/g (=m)* + (sfiar)? fgar ® (R~ke, &=20),
AfGaREeIE qaF @, T ¥R,

3 fa. u. v, R3vv. ¥ Heath vol (II) PP, 330, 331.

W weRamER RIRERRRY, YIRS, 2R¢-23K, 201R¢; 2URe.

& sl 18wy H9) 3Ry Riarnh i 4 ad By e 2 (23-20%),

© WA Reo e, gag gmfaEr ) ¢ Heath vol, (u) P 334,



fataqonfxes aba T

aflak ¥ o9 iy §, auee fod Pfeg dRk &1 A fFER o mg QAT g @
fiege 9 T,

A\ - §31 R — &1 9.)
'n:( : ) SR + (n'. Ay 3. T

Ty =Tl & Fly =
J £ ——'——R 3 2 —-‘-—*——-Q ‘)
( ﬁrp_\:% ) %. M‘*)+ ST T,

- I afRvmaR=3dl 7} s, iR 2RI g FW gF oFe A ) eI
Vignad adl w7 awa 5 95 feww Bf gofd @ ffrd Feam R R
gua g8 AT ) @I F F7 viw AU F aEr @ N QHdg sdEd @
Yamia frean e ¥ gg @ s @@ fem awr %, 3w fem af w7 e,
% g1 g5a1 T 5 oaRfsg ames geaRns o % ﬁa—? 3 fafyar wwa ¥
qfe® ot yafea & €1° )

TG ge=dt o e e

Faw wam % eI F Foft Fgar farwe ¥ 98] Fa° qfdl ¥ ww
g1 fedt & eraftas o frgw @rgedt fgo, g g g g@ gaifas @@
2| wa % foad ag=2z Y Ay, 29 fgad §iwq a9 affgos 9 Bl & oo
gHIW F GERAE TI9 F MR R 89 019 9, Rmd aaF g g4 § 73 @ Faq
¥ ‘saifas =1 wdiFo fFa g | ag RN @ a1ggr afvamas) q@ar # 9Rsw
| od nafrER d wA S fra R Qi @ fsEed ¥ R, en@ w anafya
FOE A9 AWIFEF aE TH @idt § 2o gm A 3| ded s wmrenfx %
et F AWAl, SR A5AEA afw e QaF g, 6 ¥ farm ader oo 9 e
b9 991 91948 W 3¢ B9w =@ ¥ & F fuz ¥ eughiw arwr v %
AR 9 T 8N Y | I fRoll g Hae RO H sAT w4 B, anm § ad
o @HR Y| ZAF A4 FT AR Gt iRy, A dur W, ww aif % T %
FT &1 IAW el T ENO ¥RIET, 9% 7 @5 (1) TEWl § A o fag
A1 engfaw mam % feda 31w 2ge Al § WA ok eramm gaw
( Winding and Unwinding Spiral ) # =z =R & =1 wna, arma &, aug
g 5 8 F9° 5 9raeq T AT 538% ¥ D@ WY |

qadTRa % fauad et famefan® = M3 300 §, 9, 7 a1 3—

“What insprration laid forceful hold on Pythagoras when he
discovered the subtle geometry of ( the heavenly ) spirals and com-

ROEEMA L, ¥, T 3%e R QIHEWH T, 3, 9. ¥R-¥R, I o, 3%
v Heath vol (i) 64, ar o7 % R TR F AMIR W 5@ 7F 7w, “The

way of the Silpis” by G K., Pilla1 (1948) % fasdia? # 29 g% =) =y o
Faraar g |



15 SRSy TR

pressed in a small sphere the whole of the circle which the aether
embraces,*”’

e, e feflg ergao fmmola § o—
“Ag regards the distances ofthe sun, moon and planets Plato

has nothing more definite than the seven circles 1
“n the proportion of the double intervals, three k>
of each’®: the reference is to the Pythagorean
1878077y represented in the annexed figure,.--

#

what precise estimate of relative distances Plato
based upon these figures is uncertain,?”

fafay auATs, A ¥ wEMEAR, geIaRYd ©E Sugw €1 981 avwed, oAb
TEfTI T F1 Feas fag 9 seerm §, ool ag e@iaifas gur BwEs W
QIS % e W easfiad ) gwar § 1 Y= By Rrmama 3 -maqgm'ﬁ’f’r
ufteww® ( Aristarchus ) s/ ¢t am@t o £, 4, &7, 2k feowm @ &R 4. O
%€ £, 7§ W A9 Ak 9z 9% # wAC R A 41| zen waw 7 f fefed
fea getg B 1

“We now learn that the length of the mean synodie, the sidereal,
the anomalistic and the draconitic month obtained by Hipparchus
agrees exactly with Babylonian cuneifoim tables of date not later
than Hipparchus, and 1t is clear that Hipparchus was in full posse-
ssion of all the results established by Babylonian astronomy3.”

qrrg; 7 a% NANARET g S 9 3} (3 wa ©F SWE F ) DT B
gt379 ¥, fadla-qosl gz g8 #4, S9 gadl shigw ¥ gwmg § 9991 agd Tieag €
1 @9 §, U3 Gy E:’Ziﬂ’-nmfa'm\.iiﬁqu &% uex emer ara‘mfé“aam
e m‘—m, o 2wz ¥ AwEd [T fefag “avdta saifag = Ngs Sq-sfag
AT @ (N ‘o afiarga 09 SR daEfIT g ¥ ) W IRa g mIea h
gi4m Tas geta. iy ffeg il | 95 9d1d 89 § |

( 2) vZEsTEs g0 =1 &5 HUARsE 99 fimgd § o 9 |

(R) =En-fafa @7 arsdl afea 51 T Y=El @ G &9 9 M =141 |

(%) 37 AFa@ W TEENAT IOR A Yegedfag § e feqanre gaafa
%Hm%mammﬁmﬁﬁﬂfifﬂhﬂaqm gg1a% AT |

(v)ad ok fafadt § qg7 oW 91 fiea 97 afen, BWR 94 T s ot 5
912 T eFT |

(%) 87 =g 7 grxas e gtra § A 9 |

2 Heath vol (1) P.163. 3 Heath vol. 1. P. 313 3 Heath vol (u) PP 254, 255



fRetaguoriast nlim 1

(&) Raae sawr gred ofsr #, fome fegra &1 9 absar & maife
sdta g |

(s ) st g ang e it sl s 22 T, ol enfg @ar |

75T 7T ( Grad: Roo-woo & g HWA W TR ) F finr ww
w anaiRa of st % Qiagt 579, “The way of the Silpis” ( 1948 ) ¥ affia
Ry graeht N F1 39T T 919 GSTAF 219999 gwIga: ST {8 7Y |

T3 wfafis onaq N an & gu7 SPEET R B, WAl F & 7 IBaE-
g & | 37 99 sEanmel % el w1 fegreaas WHiH AT, 79 qAM H oA T

geaq: Gevwga fvas aftig w1 98 14, A 987 o, duee 87 % guan §
ang auq 9x 9T 1 Waa gar % | 3% afy qw faa gofeg fregd) Sawl & a4l
Y gErgar B 9% H19 (FA1 991 § 4% 9fy ot g9 AR 9% w@ T |
fEfoa 7a oF susil o @t —

(2) »ft afigwwad et Rida-gonst am ¢, R,
Feares A, f@Es 39, 0. T g, 39, 23, 3ko,

R) sft ga= &7 anfraa gzEsA 997 %, 59T Y.
RS L@ 3, 3%, 2R¥R,

(2) A History of Geometrical methods, by Julian Lowell
Coolidge Edn. 1940,

(¥) A History of Greek Mathematios, part I & II,
by sir thomas Heath, Edn, 1921.

() History of Hindu Mathematics, Part I & II,
by Bibhutibhugen Datta, & Awadhesh Naryansingh,

Edn. 1935, 1938

(s) Abstract Set theory, by Abraham A. Fraenkel,
Edn, 1953.

() The Mathematical Theory of Relativity by
A, 8. Eddington Edn, 1923,

(¢) The Development of Mathematics by E, T. Bell
Edn. 1945.

(}) FaErEaanES, oft sFew

(20) Relativity and commonsense.

by ¥, M Denton.

fd o3



RErg-guur]
( 5497 FEIG=I . Q¢ )

ST W A & TR A § | OeLUE STEeiEs g F A § | gafet sau
et ¥ fifgw TrER 3 wds N g 51 S s eEd ¥ Dash (—) % @AH
%) 59 S B gA T8 W ST T g9 917 SW1 £ 1 S F 99 §IFR
Sum S ¥ om wifie dig ard el gy sefET B (E) 1 W oda e
Y@= =t 214 T saat 981, fog sas @ 29 a1 B | 96t a9 % % g8 malE

FANWME | = 2% @@ Q@ IH TS > wAFW @ 5 TR § wgarE (51 s awal
¥ = g dwEm denm § Ags () T Srwe afid w9 599 & gQ, Ewt
WO F e ¥ awgm a9 w1 W aFard dewma § el g, few
TEH WA 9% AT 749 § | 7gAeT 9 F B9 § qg 94 frven ¥ aar-
47 &9 § fiega @ =1 aed fafg fyar o1 @war €| aned 98 (% oeaRd OF
fregs & @Afifaa T 797 s aa1, 391 7 one F e T A £
(91 ¢, %3-43%)

s F1 9o weffig 735 % Ry [ <) s oF fear A ( Lonear Measure )
], g mdl Sy ok A G ¥ wa T oAe T Y gewman A § 9feE OF
Y 991 8% R 91 g 51 zxw (Unit ) @ o ¥ 1 59 &4 91 3941 A0
9FR § eamae Ry 2o § S At af 31 €9 @ 3 afewelt e A @ qwny

<

% ¥9 97577 9 1FE9E T gfeg afgs F. H. Bradley % fmEr fmg ger §—

“We may be asked whether Nature 18 fimte, or infinite if Nature 18
mfinits, we have the absurdity of a something which exists, and still does not exist
For actual existence 15, obviously, all finitte But, on the other hand, if Nature 1s
finite, then Nature must have an end, and this again 1s impossible For a limit of
extension must be relative to an extension beyond, And to fall back on empty
space will not help us at all Tor ths ( stself a mere absurdity ) repeats the
dilemms m an aggravated form But we can not escape the conclusion that
Nature 15 mfimite ©  Every physical world 18 essentially and necessarily mfinite ”
The Encyclopedia Americana, Vol 15,p 121, Edn 1944

> “With the intrusion of irrational numbers to disrupt the integral harmonics
of the Pythagorean cosmos, o controversy that hastaged of and on for well over
two thousand years began 1s the math¢maticel nfinite a safe concept In math-
matical reasoning, safe 1n the sense that contradictions will not result from the use
of this infinite subject to certan prescribed conditions 2 ( The amfinities’ of religion
and philosophy are irrelevant for mathematics )’ —Development of Mathematics,

E T. Bell, Page 548
3 TUER ZW afiqiRd @A w0 ead aFad 4 ® far w1, adq of &, ot S
=i Cosmology Old and New % v qu® fa1 71 98 339 YeA] SWEEs SRl —
“It follov's that & paramanu can not be wnterpreted and should not be inter-

#



ety Al 1

Tl 997 T &R ©F 9 F 21E U0 F OF a41 99 9 A 0w FEl W S| g
il eratq frewt o fam 7 e & wa‘r\qijig Tl T (WARY ) | 7
U AT & fEae & 7 R (V% ) 389 937 Fad 80 |

ag q19i %1 facqn 59 iy § —

¢ SEEIET Y = R gAET Y

¢ qREH T = ¢ AR &y
gy 7 = g Ty ¥

¢ TRy = TRy »

¢ Ry = R 99 AW @7 Frem
¢ 3, 4, A = 9 [qq q’}miﬁ-_r N9
¢ g, . Al = 2Fgy »® » »
¢ <. 9, 41, = ¢ FUYM F I

¢ T F T1eH = 2 tit%

¢ @t = ? EE"

¢S, = 2 S

A\ = 2 S

T IR g AT, G o1y (gEYe ) wee §, r“a'a;%‘} FefE ( S:ym:
bol) RHA @ WE ¥ | w wige AT GrdgE N wer war %, W Wy a1 STy
I % qAW SAE F S99 § @ § |

WS El IR AT T TH TGS A A % el g, wgz, 9, Fee

12 % ga B9 ¥ | A o . .
o TF AW AR H AYe, ARAe @ FlEa fFar a9 & 6 wg ek BT &5
§ QAN AT T SIYB GANIFER (49 WA @ A = fgw B FRaI ¥ |
SIA TRgel (S8 T, AW, TR AT ) F TG BT 570 Fawg g1
) S8l {99 g F AEaEFAl &), 8W A (AH [@lEd gy FIgT fRar
g — A

A=W, RuR=R fafd, R fuRi=q g,
RfEE=¢ €, IFEAYQI=¢ 937 =¢ q8® =g qief),

Roco ¥gH = HlA, ¥ ®T = 3§ 3i§q,

preted as the atum of modern Chemlstry, although originslly
by the Grevk philosopher Demoorivus ( 420 B ¢ ) to denote
not be sub divided ( 8tom—0, not, TERLY® Icut),

chemistry has now been proved to be a Conglomeratio
eleoirons, I venture to suggest that farmanus ate really t
wich exist by themselves, or if at any future date o s
covercd that should then be interpreted us the Paramann,

R9% g0

REA=2 fEg,

the word was mvented
something which could
But since the atom of
1 of proton, neutrons ang
hese elementury particleg
ubelectron were o be dis-.
ot the Jaing ”

g 537 A =fw swrm ( Thres Dimensional Space ) = THIR A1 a1 §
fofr il = g ¥R FswEwm F e §)



. o e A g% aneEs Nae Gl § (% 59 A F g 7

3w @iy 7 791 a6 ¢

sfegq I gIE=9 s T—'{IH%% al e TTE 2 9IFA Looooco IAF T FUN
aas] ¢xvanyy e ( Miles ) & sa mig €61 € |

af T8 2 P T ETE § e F OAW 8, &1 3 9 veoo Mim ( Miles ) F
15T O =T % |

Tl = a7 T SR ens-ws ® 9 46l 2 Y 9% il F eTgen ois
S ¥Ew Ll 5% QAR A% T T 9 S AgER AR s aw s @
75T WE TAE & wmiaT fusar 9 2@ § | 51917 31 90T s 39 A199 W ¢ a9
RE¥¢ ¢ HiE T Al ¥ | TROH T AR gee £ AWR § JIEH 0¥eR 6R
fe % SOR T S E | ST T gde T FAM HA § ASA W mm SR A
FTZ oG e |

v Rl §, e ¢ Ae B YR¥R'w 0o @Al $9gw SERY, 59 JAN S
T STOF § @I |

v

(7. %, 23§ onfx )
ye7 =) 9O (G 55 5 F d9sR A 99 3T (9 R% w ansh-e 3fed)
FIEaeE Arlea & feleafear 91 wr*h & € 9Wa ® | gud, o 98613R 419
Fen & ISR o1 &9%% (Ao 5 jed sTni gy S aE R iR S o =E 5

s

e =@ = /%0 § g e %,emkzma T O W 4/t AFI B, @

g

Y1E3%° S TR UiF T § | 5991 S9ER 9iE: &9 SA el § 99 39 & w ah|
=141 %, (o1 "B1 8 | 91 @ 9831 94 99 Wi 59 940 5 (99 (9% SY SE A o aF |
$E19 {840 a5 U3 (AN T o178 = UqNGH 59 HAO w1 3°¢RoX {41 W@l § | URS-
=14 § |l GB AW = @9 4/ R0 SIGI FA1 ¥ |

2 g5, A, FIeET § w1 § fewr T —

“Braumgupta gave V10 whichis egnal to 31622+ . Heissaid to have
obtamed this value by mserivinyg 1o a circle of unit diameter regular polyguns of
12, 24, 48 and Y6:=1ues & calemiating successtvely their perimeters which hetound to be
V6, VIEL, Veeo, Vs 7 respectively and to have assumed that as number of sides
15 mereased mnuefiunely, ihe permmcter would approximate to V167 —

A9Td ( BR<C 1 T ) R AR ( (8%0 A 987 ) A dlsnlng 5 am@e ¥ 0
3o 21T ¢R T ATTHT Yo,

Za1 adia a1 § (% 697 CART T gR 591 § 04 veo 5% qF & 7% Method
of Exhaustion (&M@ 1@ )T arardl § Ty &1 3; FHifs, off GRS
e x—

< This was the method of exhsustion, due m all probability to Antiphon
(C430B C) This method was developed in connection with the ‘quadrature’
of the curcle. 1t consisted of doubiing & redoubling the number of sides of & regular
inscribed polygonm, the assumption bemng that, as this process continued, the
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T8 TFER 14 FON 77 (rrational ) URT A GaER Y Y aAw fear | e
2%, fewad y TAEAT| S=E ¢ AN R 58 AR

~ @ =N emve S v e ¥ fim 1 A Read 6 et
755 el o fPew st A= swEw ad Qar o, w/q
e e VW oad it WA e oAwd oA Ahw WS
|| 2% abmdadd A ST ad @ e R o
9% 995K WS ¥ UM W G ¥ | AYA I3 94 wAW

L\;—__/:/ Aol § frad g9 W F gew SRE sweeny |
w ag1 g% fagsta & el ey fiegw gaieg 2 |
1Tty ~ R

(. ¢, RR3-R¥)

- 7 A 7 g =23 (¥)3 X (R000)3 X (¥)2 X (%)% X (%00)® X ()"
g S & .

g% A T A JUSR A N @ @ gafed agR Al w1 svER fFa
Y| zagny oA dv ofwdt i e R R R goF s ) Qo Wl
RNE 7ftF 7€ catar a1 ¥, 399 0F P SR F SUAT AT Gl F gaw At ¥
;g T NalT 1 0t gwdl T AR Agl At | o ifE ag § —

8OIRE |40 ol¢lciiclcicice] Ranfe

80 3@ AT F1 WG 4% WAl Q@1 § {5 g F 9me gum ol A A w9
g2l &9 @1d | EW QA R Sy g (Reeo) Xj& XKeo X (<) F @w g |
B T AT e @ af ¥ REE U@ A A AW ¥ UF §EAl U@ Aty A
7o da i gz ewar wmEt gy ( Place value notation ) %1 Swdw &3&F
A d AR asld G an | wE § e oS Tl F W o 99 3ER,
¥%2 anfe F @l o1 seo@ Ay a7y

FFER 99 @ R gy Few [AEea % ¥ asgr us3 ufr § 2eo
® T OFQ T A UMW I DA ¥ 9T 99 W UF 998K GAGH TS
oA @ g

TE% A, S5 959 = ( S99%R 959 X AGENT HAT 99 T 9Adi Fit ufy )

difference 1n area between the cirole and the polygon would at last be exhausted ”’
~ A Short History of Mathematics” p 310

A Yo § agar 79w vy —

“The Greeks cslled 1t exhaustion, Cavalier1 i the geventeenth century
called 1t the method of indivisibles and, as will appear 1n the proper place, 'got no
dloser t0 proof than the ancient Egyptions of at latest 1850 B C. To us 1t 18 the
theory of limits &, later, the integral calculus ”

~—Development of Mathematics p. 43 Edn, 1945
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AT 5 wiET weT @A a9 £ ) 29 ger s R e € 1 $9F o —

vo TIZIRIZ! $998R s3I = ¢ SI5ER IRQTH

20 FEEE SER T@ITA= ¢ TEF GERITH

so FITTRIE @Gl Ys{IH = % 2T N

(7. ¢, 23%) ) A

a7 gEIE 71 gam feed § o agwer 3qa:m\fm§‘i g A gua
= erard G FX S g | oElatig =1 g9gk Syam a9l il :ﬁma—qms{aax
amirgan%lanamaﬁajzam#’ a%f%étvn%q(f)aamamam@a-

q % 21g=e% = 9,7 J9al Log,x i |

qieas @ (5l 9T = 8707 99 9N 5§ WR IR § (a9 91 5 gw sEw

32+ I% 9%, | SEIEnd, 9 89 X7 =9 $ a1 9 F Ag=o7 F g |

-

afr egieed & aigwes Log,P § eain e, (S Pegmaa &) @t

- Log,P;ageng
m,ﬂmz[ma]( Og2 ! gl )

drgage= [P 08F)

79 (g ¥ 9 T3 31 Odi% 9feS T 91 R A swenlt w1 5w s st
@M(-)RAML sBn = AW 189879 MFEI S s3I, W oW Sea & %

2 97T B T S99W 7 oY a¥  TEwG =1 9 anese =1 Logarithms
( Gk . logos =reckoning, arithmos = number ) 5t i@ $1 99499 T &
zfgdi ¥ 923 &1 F3 914 41 TG 9 £191 | T8 W T ) 6aA AfEERE @9 9k §—
TF &l WIS T T aieae (djae ~ 1Exv) AT ga 47 A S Fd (2R -
RE2R) | TE AME 5 epcwF = fG9a ¥ W@ TGEEIR ¥AHIE w1 g §, “The
discovery of logarithms, on the other hand, haslung been thought to have been
independent of cuntemporary work, and 16 has been characterised as stapding
qsolaied, breabinyg 1n upon human thought abruptly witnout borrowing from the
work of other intedlects or following known lines of mathematical thougnt ”

—A thort lustory of mathematies, P 193,

X UR FWTG A AF T AR F agm n F Loganthm ¥ gam 9

e w19 &1 98 107 Loge (107, o7l ) gy | agt, dithex Sher & w581 7 98 &
SJga1 F9zaT &1 SE |

*The numbers which ;ndicate (in the Anthmetical Progression ) the places

of the terms of the Geometrical Progression are called by Napier, the logarithm of
thote terms.” —DBulletin of Calentts Mathematical Society vol VI, 1914.15
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ST 767 S AT oAt & srg, Hifs adeng DY ffe g ad 2, g dar s
R ergEag Gl 5 Aig ¥ wRaE S5 o 9w
(7 g, 93%)
TE% v v = ( g5ags ) = ¥ (wEs w0 )
3k 9ATYs = { 354gs )® = ¢ (udis &4 )

zg AT § o aiar & 0% X e odltwt & @rn afie wt Grard seda §
adf &1% wiF, 3} geage w1 4AE R, @ TS F 99 T 961T ¢ 7, afr g & e qa |
Telt TR SAgaR B 9T (=) AR s B g9 AF 91 8, (Faw aatw (=) ¥
T 9FR 3 gdE-15ty % fwE 9 en 90 % AfaAT F w591 7 Syncopated 3
Symbolic Algebra =1 f&am %8 54 § |

N oyl
T QAR UL F nmm——-m\;m

2 Raju ( =Cham, & hinear astrophvsical measure ), 1s according to Colebrook,
the distance which a Deva flies 1n six months at the rate of 2,067, 152 Yojanas in
one &, 1¢ mstant of time

—Quoted by von Glassnappin
“Der Jammismus".
—Foot Note—Cosmolegy Old & New p 105,
Tg UM F AR U S UM @ alE (MEier o @Fal §— & A=
(b¥oo00) X E X 30Xy X Eo Ui fJawrer ar &
#4gifF, Go nfgfemm = 2 uig fGus

goufdfage = 2 faus
o faqm = 03
Eo 43 = ¢ g3 =y Wz (=)

= 2 fafaz (mer ) = Yyoooo glafggam
AT 2 DS = viyy'vk His (9 TF ) D] x®,
SR A F AT g gl = vk ¥R X RoRuiuR]
HEX 20 XYY XEoXYyoooo Hm
RARR (=8 = (§ R0CEERER" )X (Re) *V dls
oAt &, o, ST & 2 eanfedm T dwma ( Finite ) 9% w5 fsar 35w sgw
qI%S 518 T @F = q9%3 ( 3¥3 o7 UF ) F 3R W@HLAG F AT 4,94 X (R0)R0
e e € S sudw ug 99 § enad fear © | W 2, enzadd F awa e ain
T FRIAT T qO7 AFEST 01T A€ T— 9% 398 FT STIRORN F Nl 93 aigeltag ¢ |
o R TRl & a9 ® fiym 2 S0 (universes ) @ FeeAld w5 IR X H T
e enet afeg mggEE § A oknar @A @wE § S8 §— Yo gen
R F AT T Mel, AT § A9 fa” © mig 7 o @ oy sg argd ek 9 o
W FEd € (P—agFleg vol 1, 3,

W awE @t M ofm & ueLF womr Al Y gF, HE =OF ¥ gwel
( Bodies ) % firga =1 f7an =g 987 ¥ )
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agl, FF AT,
7<il
QeneT I
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205
:{Q Tq ANAF WL T
1
4 wr >
'3-77'?,‘1‘%__ 2

e © U A v g 1 Sl v ug ¥l SEes W SEg e fo S
gococo f¥@l T WA FIFR F GAA § W F A A3 gdw A€l @,
ra AT T | R AR 9w 3 B sam el k@ (=) A (4) 5w F oenfarw
w1 59 S F S fElT (Rve’) B R g9Er ¥ gl ang Ra A R, w1 swdw
ft frat & | gaersR QT 7 s mo7 F Y + gdts fa g

(g, 28/u)

ANANF F1 99FS fmred F &4 @rg ad7 ( Right Prism ) =1 5795 frsen
Tigd fm ¥, fEw snaw anerd =@gds ¥ T8 4@ §— (AUR W AwEX
TR W SIS ) =& H GAGS | AR F ATG3 HHET gy Bar wa T

[E T o & e et v 50|

tRala BN A W ge Asey (Great Pyranud ) ¥ a8 S w
J o e el sara wemr gen Adid D ¥ | Rl seme ¥ fmn 3 6Y el
wxm, 9 2, uF 2% Ak BReY |
R 9TTEEH 4EE ¥, 7 330, L. @ 2’
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4% o 19 Y YA # =g [ g |
(. g, 968)
FNAT F FAES = 3 X T &F F1 G953 |
(7. ¢, 38%)
FEAF 1 9% 0 2t fify F ara) v & Jreat § G0 w1 fFAwe war ¥

(TIT. 2, 2\95‘&%)

- y . T marell §R gRrggn AR S @
/] \ 4 ) %1 7AW 23 |
(]
[ \ AET I TEAY CF IR 9NN
bz R s
- T ¥ foad 7@ a7 GAET § qa1 79 R @m
J—rP‘ o £ FIRE | FEF A9 4 3N G H AGD ¥ |
& 3. wmyf ek g Ea g |
3ITEAT A

R T st & aum d, SMIW @R @ FAW Q @ & {A ¥,
a-[a’—gh]d1=b1 sel b, 99 ®1

3 sgglanafi 18, 20%-20,
R 3§ fafil =ik fram sgagaly 7 ot seofad T 1 2Re, ¥R, 2ol
3 GMIgMd & (9T & eufisTR § araeg ¥ famfefa seowdla 2,
« Tt 13 true that we have no positive evidence of the use by Pythagoras of
iproportions 1n geomstry, although he must have been conversant with similar
figures, which 1mply some theory of proportion”
g7 , “The anonymous author of a scholium to Euchd’s Bock V, who 1s perhaps
Proclus, tells us that ‘some say’ that this Book, contaming the genmeral theory of
proportion which 1s equally applicable to geometry, arithmetic, music and all

mathematical science, s the discovery of Eudoxus, the teacher af Plato,” 3—Heath,
Greek Mathematics, Vol 1, pp 85 & 325, Edn 1921 -

a1 @, %9 ¥ 50 203 L ¢ F AafRd & R w, 59 aeg § S afmm
W s Fi wafing 98 &,
“The Chinese, be 1t noted, were familiar with the properties of sumilar triangles

and invented many problems connected with them”’
—Coolidgs, A History of Geometrical Methods, p 22, Edn. 1940
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gAPT] W4YS %1 S99 MR S sydw §
BY SRS TT B ST R |

% 59 @rgey § faw ¥ yakd By S Bug ¥ 98 BEeer gy 3—

“The triangles n their pietures look hike long and undernourished 1sosceles
triangles, and some commentators have assumed that the Egvptians believed that
the area of an 1sosceles triaogle 18 one half the product of two unequal sides *

—Coohidge, A Hhastory of Geometrical Methods, p 10, Edn 1940.
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=22 g7 UG X Geooo Q&

2 gragedl ¥ &fgg afmal  w%e fwEn w1 4f Fa1dle § mg g%, 3w adl
FEI o aFar | @, agFT ER S9AW A o o fwl 2 ge of &S g afimia
fsgg “The Study of Tndivisibles” @ F3d d3g ¢ 1 “Cavalier1 ( 15698—1647 ) made
extensive use of the idea of indivisibles, that 1s, of considering a surface the
smallest element of & solid, a line the smallest element of a surface, and & point
that of a lime This concept was the foundation of Cavaliery’s famous theorem
which reads as follows If between the same parallels, any two plane figures are
construoted, and if in them, any straight lines beidg drawn equidistent trom the
parallels, the enclosed portions of any one of these lnes are equal, the plane figures
are also equal to one another, and if between the same parallel planes any solid
figures are constructed, and 1if 1n them, any planes being drawn equidistant from the
parallel planes, the mncluded plane figures out of any one of the planes so drawn
aTo equal, the solid figures are hkewise equal to one another ”—«A Short History
of Mathematics”, By Sanford, p 316. - B
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“When four measures are given the area stated is m every
case greater than possible no matter what the shape. de la Fuye
explains this by the ingenious hypothesis that the Babylonians used
for ares in terms of sides the incorrect formula F=1 (a+2a’) (b+D).
This gives the correct result only in the case of the rectangle. It 1s

ourious that we find the same incorrect formula n an Egyptian
inseniption that scarcely antedated the christian era *

3 Heath, Greek Mathematios, vol (n) p 333, Edn, 1921 .
2 Coolidge, A History of Geometrical Methods, p. 5, Edn 1940,
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“Judge, J L Jsm, in the “Jaina Hostel Magazme” Vol V1I, Nuwmber 3,
page 10, has observed that there1s a fixed proportion between the respiration, feeling
of hunger and the age of the celestial beings The food interval 15 1,000 years and
the respiration ope fortnight fur every Sagar of age The proportion of food nterval
to respiration 18 thus, 1 to 24000. He bas further observed that if a man lhived Like a
god, we should have o legitin ate feeling of hunger only once in the day. A Normal
person has 18 respirations to the minute, or 18 X 60 X 24=25920 in 24 hours, roughly
24,000” —G, B JAIN, “Cosmology Old and New”, P, XIII, Edn, 1942,
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ag @ ARG S T ¥ afE areTE saaE £
.- a5 sEly—-18 § @ & F—
(E%)* = (33)* +(19)*
< @) = (3%)° ~(39)°
< RTE =4y [ (35)2 - (39)7]
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a . 3 oy w1 g Rreret ¥ Y @ RwE W
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ST 2% the segment ) w1 gmw fd ol & &
e &1 g%ar ¥ 2—

2 gI T A O Fa 5 o9, auSiaar fEmE it g {e"rw$ & =l
TN T 4 fEs fya T gfea @ ofung ag €,

The Pythagoresn theorem appears even more clearly mm Neugebauer and
Struve's trantlation of snother of the cuneform texts, which we may date some-

where around 2600 B. C”-—Coohdge, A History of Geometrical Methods, p. 7
Edp. 1040.
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sua, 5 F MER W, ¥ @ snafd w S I AGE ST AN EEIE
S gEa ¥
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7 ( Height of the segment ) fasmen ¥ o3 7 a7 f&a1 ¥
- 1
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ST QI H + BT SIS — () AW FET SH@NT T | g Rar>
2 gl § ¥ 92 atgar 3 R gmw w1y ST S9% Y 57 @ |
T, AL, Q¢ AR ¢ F fed 7 @l § § r g (ehminate ) W w
g9, et &) a0 § graeg mg At § e—
(g3%)? = &h? + (fan)?

qar, v hE 4% (ﬂ;‘.)" RNy (o 97 A A foad w gF e ol

g I18 €laT ¥ o— )
(939)° =R h* + (%17 93 7 far)?
T8 99K &= geaeg Al qig (63 @1 @53 §
L 8, Res-RER— & ARl § (A7 w1 F1 @w7 gqear aa ¢ |

M. By RUCR— SRR F1o J 918 ‘aqe’ it a3 T | 27 afpolt oo
WaE R} A 3ad e F FUH Aar g, Y w9 Y 90 F CTF QAT AHET & &
SR feag o33l § oa0s T a7 @ §9 )

HEENT Gl R % anals oM wema enafedt w1 wwm ST gl §— ¥
dawR A e fefad &0 § srgaefedl e sefim frar @ gl é’ 2, T awar §f5 -
QAT F AW R qA T F & F g frar & | and,

©TPIE=2 WF, v WE=gey, 363 T=R A, R A =2 g,
oA =2fET, K RA=2uw, R g=2y HIE, R A =2 %g, 3 wI=2 &an,
RAT=R af, A A =g gn dar T T9 IR, AW 9g3 §C, TF 797 F9EN

R agf mmifes 9w se@r § 5 fre oy WY AT FGT Suw, F4ilH Had
A FEM A s fream ¥ ndew agt | dide 3 HFER, Yo gdfta S B,
WY oF e § gy ug gam gt aifomnn 3w awar ) W, g7: 947 1qik-
Aha R wam ¥, 3965 o= avg § B Rl 1 srfersmnm afy Y @y w21}, W
W W TG R | AR w97 ) afondd med At ow awa § ooy Uy Ifwam 99 8,
© g AlGHEAT FT A li— T9 9% FT R agl Sxar, #4if% & @na, “afpea”
T F AR W g ¢ ¥ | 19 IFR 98 F9T 0@ 9ROy ( postulate ) a7
ST R, SiR1 9% ol farg 9 e w8 & oram JMIERT § 3t gwm 9 erge AT F
foamea 9 Senfa =, Aig¥eEw A gam enf 9 gz %, & AR a7 7N WK
T, 15 § oWT AT D DE wSeT 5 T FR @ g% 9g e1gMa
s owrg 3% an® agt aft ¥ sr e 2, Jar 5 sy AT tmen § argaa frar ar |
%% 1% 9@ (universal truth ) 1 AT BT T W gF | W, AR waEE
¥ A% T T 1 Qo1 vl K &, @ e A T sfrm @ aFf grr gt 937 W=
BRI B8 T qarg a1 ) | ST (¥RY § w3y ¢ g ) § ) a9 w0 edme

TSI 19 01 X300 01 & A8 S @71 2 | Pty 3w % 5% «Greek Mathematios
by Heath, pp. 271.283, Edn, 1921". gEeg g
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¥t Far a ¥ ) oy AserA T A (<) % (20) 0 5di T ama d) gm i @
AE amad k¥ @ T /2 () X (20)¢° 36 @ mm 2R T T9uwR 3
ST FIS F 381 T WOR1 G, 3P 9ENT WE ) 9 9% DO} 71 a3 R
Y8 U1 IFE WG 9§ IRE N A7 A af ¥y
. ¥, 3%e-{R—3T 3% 517 IPwa ¥ fF Smdi X mza wearsd of ofy
(set ) foara & o adea ok sam @) sgumored] a1 es w5 w3 far
1 1 steE &R smee 9 iy MFd Y&l | FAzT Feanell g gwr smeEnd o
AT ARAF TR 0N D sgma S MY ag A Nofg wA D
AT Wreg 98 F s gasad o1 fagg § (ARl 9o 2o ), ‘wdTa’ wafua w1
B R (g0 1er), ok ‘amea 39t w1 fawa (90 2}), ualg w4 fafig
afedl 2 ta 2 ( perception ) €1 g¥al ¥ | 8§, awwad Ry g% twge
8@ Y =1 gsla gai fot aes B, St avg ‘e o9 3 arshud S W @y
T ¥ X wwea w9 § el O AR | 9 WS CF Ha 7 §l, WIA T fazw
¥ @i ey Afng amest 20 ey T @ giang agl ¢
3R (infinite )Y % 7% g’ Swwdl § wnfg Y T WY () amm
( Infinite in Name )y AT (A ttributed Infinite ), ( 3 ) g=mae ( In-
fimty of substances ), (¥ ) nwAasas ( Infinite in Mathematics ), (&)
} “In story of Western philosophy the term Infimite’ 1o UTELPOY 18 met
with, spparently for the first timo, in the teaching of Ansximonder (6th cent.
B C). Housed 1t to deseribo what ho conceived to bethe primal mattor, ‘prmeiple’,
Or origin of al} things ”—Enoy clopaedia Brittanmea, Vol 12, p. 340, Edn 1929
3 “The chief types of infinitude which come to the attention of the mathe.
matician ang philosopher are cardimnsl infimtude, ordmal infinitude, the infinity of
easurement, the o of algebra, the infinite regions of geometry and the infinite of
metaphyeics' —The Encylopedia Amoricana, vol 15, p 120 Fdn, 1944,

% AW, nfuda sam anon 9 fe fefaa w0 3 gaate Tafia fa ¥, “If the law
of variation of o magmiude is such that x becomes sud remans greater than any
Preassigned magnitude howover lorge, then x 1s sa1d to become, infinite, and this
onception of mfinity 18 denoted by oo Tl & s d g qEgE ( James
Plerpont) fead g, “Historically the first number to bo considered were the
Positive mtegers 1, 2, 3, 4, 5, 6. .wo ghall denote this system of numbers by ¢y,
This system 15 ordered, infinite . The symbols4,~—o are not numbers, 1e,
they do not lie I @), They are introduced to express shortly certmin modes of
Yanation which oceur constantly in our reasonings,” The Theory of Funections of
Real Vanables, Vol. 1, p 86

OF ofeg afniaw =1 armeq T araea § fra 58 OFR Soofed ¥ i—"An mfinite
Rumber, «gayq Bosanquet, “would bo & numb r which 18 no particular number, for
°Yery particnlar 1s finite It follows from this that infinite number 13 unreal ”

The Encyclopedsa, Americana, Vol 15, p. 121, g qmdt gt @ aF areq 571
( 3% & 98 9T 3@y )
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st (Dimensionless Infintesimal), (&) waas ( One directional
Tofinty ), (&) @waa@ (Two directional Infinity ), (¢) famuas
( Superficial Infimty ), (%) gatasa ( Spatial Infinity ), ( 2o ) wEARR
( Infinity of Knowledge ), ( 3 ) amzarwa ( Everlasting ).
Ay, e 1 e e faraa ¥
g% oS o wq ¥ g B AAAd ¥ @7 @t § fonfa G 35 (2) ER
Tinite or numerable, (?) s@@ Innumerable, it (3) i@ Infinite,
agren, g S Y, Pofsen ¥ shR ew W faowedt w1 fawm S
FETIT ) 8, AETAIT S A, 991 37q B I F g fefa w37 | gema F dF i §
T fear an © ¢ ST 9T, AYIR GSAIE oI Y 9T (9 §A saa Sj, Sm,
2k Su & | argena F ofe® ediqiged, gwEena AR ageTadens § Fafag
W, T 0% W 994, B AR @w 7 Fmfag few aw 2, 5% e wawr Ap,
Ay, Ae @\t Apj, Apm, Apu, Ayj, Aym, Ayu=Rt Aaj, Aam, Asu sz
frefd 500 | T wER, oG &1 oS wiamea, gEER AR SRR & Biea &
gHIg AE § 99T W 999, 990 AR S gt § @ ¥ 1 A ©% waw Ip, Ty,
Ti 3z Ipj, Ipm, Ipu, Iyj, Iym, Iyu Ta1 In), Tim, Tiu g fasfea s3 1
sz gead (Su ) # g9 W& F Y farq fofag fem =1 o7 G— 79 5
FHIT v 938 WWIEK ¢ @1@ AT fAsseg ( Diameter ) 31@ qa1 § 9] AN I
( height ) 1 9R e @ftd FQ £ | I AAw IOF FT, STSH Fe, HITSTH
%< ok srAafiua FT FEeR € | ;
aiffan smaftaa T i aft <) ol & wu 99 &) 23 uf gAw 979 9T Qa
21Sj=R1 agrags@ada e e wtam, geqa ¥ A8 21 qg oA fAweg & |
T TR I 7 g9 gENE A B GENT qF W 47 1ff, Fean g@md [ SmD> I w
Bm < 8u } % fo7er T | 79 eWakag 32 N @ R 05 0F wwal SR A4 &l
gl § XA asr g | (Pewer [ar, Re ] § gw @ aer Wl N wer a9 & fn
g g9 W CF o) any 568 w1 § S oF 9% N fag ) w6t § ok 2w axe
T WA T Wl & A F I 23%038R%3¢¥LI162536 A6 3636353638 IG1E
RIEREIRRESE 9 QA R 1 awiIg AH VA T 5 A7 A Swi feadt &k T4
AU ¥ WA E ((2]9%8R0%R8%%38¢ )X (20 )3 wudl i %) Ifs @l
afemal &7 gRargell Ik sgemadt & firm ¥ | fiw ), 35 eqadwon Afefedt ( kEY-
28¥R ) &R @ F (2¢¥’~2R3c¢ ) ¥ “Contmnunm of indivisibles” @i
“Theory of real numbres” & 3 g#R @wfaq ¢ 3¢ foe fofad 3 o @F
& W | o afndl F e § AR % Sa wr agaw A Y@ ol dEd
“Development of mathematics” ¥ 73 263 3 Sgd far aar — B

‘c Salv —1 see no other decision that 1t may admis, but to say, that all Numbers
:;:nlzﬁnéﬁ, Squares are infinite, and that neither 1s the multitude of squares less
umbers, nor this greater than that and 1n conclusion, that the Attributes

. ( a1 % gy w 3T )
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9 dwar 7 ( Even Number ) ¥, 7ofe? aiffan et sudw @ $ dte, agal @1
afEaw 5% agg ¥ (R | foa gz ¥ AR S fsFa § aUR (@ J@mar tooo
i wEw 3T Qest oY W@ ¥ g W AR g sna s feddl gl fhar =t el
DNeoh S Y ges g ¥ oE @ A% | 38 SR F A RS 9 e s ag
gail 52 ¥ @ 9 w3, @t gerE ge ¥ gEv Wl e S e de 91 Fag § sudw
g€ %1 afan @@l o S9 F fEERT 1 @ Rooo WS EIR F AWATR FT
Az e ¥ oGl B WIET 3 Qe W Tl 39 § dE &6l IS |

gg f5a1 = 0@ o9 Tors! Tl WM WY g9 afowerEl B WAl wd
FR | w5 5% W A 9 UF oF Sl 39 YFR AEHESTE $T FOWRAT ARET R |
so¥ qu wH @ dend #9 @gdl w1 afvem W afan @ G e a1 eEd 92
ShF RERF1 a0 Qoo ANad TEUE 1 FS Wewt ¢ W@ & @w T | e
s@l o ok oid ag ev wWawed Apj ¥ SR TEH & R 9 39 WSwE
S g T ¥
Su=Apj~-2?
zg g3 Su>Sm> 8> ¢
R Apj> Su gur afemaigar
Apu> Apm>Apj %1
Apu wwiq s@E e swwE mE TE F B @ GReT 1Y, 05 0E
w0 ¥ ufg 38! g Y91 G U T § a9 gRINET A A &, @ o ol
aHET ¥ F3s ¢ oifus Qar § i —

[Apf)*Fi= Ayj= Apu+?
% ey ofne & &7gaN,
Ayu>Aym> Ayj>Apu ¥ |
IFY gT ATTAT MY @ F ¥, ST I ATAT T i @ § S @9
WTIT My Sar £, sa¥ § ¢ gLl 9gar §i—
[Ayi*=Aaj=Ayu+?
agar Aaud> Aam > Aaj> Ayu 2 |
Aau o Ipj & 2 ¥ % | €@ Ipj (wd wa arda ) o F@ 5 f3
fae fefaa fipar

of Equahty, Mejonty, and Minority have no place i Infimties, but only in termi-
nate quentities .. ”. ggr Nombers w1 37159 H98 MET gemali ¢, R, ¥ @il gl
39, Al geaT ¥ g8 ok W AfHd 3§ A Ffad—

“Resolving Simplicius’ doubt about the concert of ‘asmgning an Infinite
bigger than an Infinite,” Cantor proceeded to describe any desired nuaber of such
bigger Infimties TFirst, thereis eaid to beno difficulty 1n 1magmwng san orderd
mfinite class, the natural numbers 1 2, 3, themselves suffice Beyond all these,
m ordinal numeration, lies ¢y, beyond ¢ hes w1, then (y+2, and s0 on, until o2
1 reached, when 2+1, w242, ... are sttamned, beyond oll theso hes 2, and

fa, ¢



we aerauonfasl gwaaa

s ¥ Aay o) &) sfufpa wafig @@ ¥, 19 R 0w Aaj uln e
qumm enfad & ¥ | god Aej ofn @) faka W TR G ufa ga R g, 3, ¥
i =X, TR ¥ g 9 b Ul saa 7@ §, R Aaj zerm s afy § & 2
33 £ | a1 bl 51 fined 51 8, 2, &0 91 b UM @ 3T quR g9 WE ¢ Al gawa
< & o o Aaj gerst gmm Ay 7 ¥ ¢ AR 92 33 § | 98 591 99 aF F@ 9
%, w7 a7 {5 gerst gan afs Aaj aamg 7 § ardl | 7dF &9

.\ b ¢ d

(Asf] =b;[b) =c; [¢) =d,[d] =e, -

T nER 7 9% ¥ gaid 53 Asjar s fRar D g% ww amwad j ufp
s Dt

R B, § uftr 71 & ofy afer &35, ©F @) TeEl &9 Wiild I AR gl A
ffed w7, UF, UF orF 5 Al § € il SR g wE ¥ 9 k ufy sow
Saemromn ufy j¥ ¥ o e 3R ¥l R g k ® ¥Eted g fRfEa W,
5,280 30 Kk afe s w 9 1af sua ) @ gers sam onlya afe

5% % ¢ el gz ¥ § | 29 veR 3 O3l 97 9% W1 R §, 91 &% 5 § s uf
gaig A& & @t | odts T,

[i7=k, [kF=1,[1T=m,.. cak =2 a% =@ @) %, =@ a5 0%
jar g adan, R e@ H o A P ufg swa At 2 |

o1 R & P afly a1 ) sl w3, o5 @ gewer wftg & ek gl
I ffea 93, 05, g7 a5 F 9l P € cnfis R qe@ o &4 § @ Q ufiy sad

beyond this 24-1, and s0 on 1t 15 smid, indefimtely and for ever If the
first step— after which all the rest seems to follow of itself— offers any difficulty,
we have to pgrasp the scheme 1, 8, 5, ’ 2n<-1,....12, 1n which, afterall
the odd natural numbers have been counted off, 2, which is not one of them,
is nmagined as the mnext in order One purpose of Cantor 1n construoting
these transfinite ordmmals (y, 41... was to provide & means for the counting

of well ordered classes a class bemng well-ordered if its members are ordered and
each has a anigue ‘Successor’

TE% 941 gk Haaw B 26 us W sfgfag -

“For cardinal numbers also Cantor deseribed fan Infiatte bigger then an
Infimite’ to confound the Simpliciuses . He proved ( 1874 ) that the class of all
algebraic numbers s denumerable, and gave ( 1878 ) & rule for consiructing an

infinite non denumerable class of real numbsrs Were we t0 mske & List of specta
cularly unexpected discoveries 1n mathmatics, there two might head our list”

WG, SET AT J afmr T Rag R fargell N vem anae a1 W@ G W,
foaa mia firgadt o geur & fum o T, 98 WIS S} | swpEt-ar Relare gfoRa
TW TNz ums § gz 2ee 0@ 79 OFR AfHg §— “Cantor proved that in each
Instance all the points in the whole space can be pub1in one-one correspondence with



Reataqumbas abm ug

O AgeF v aE P ¥er R QA I ad awv ek v,
LT F AR Q, Q wifi 5@ w S R ufy saw 991 L, @ w=rs gom enfig
U P A& 2 el 9z R § | 19 956 3% G691 99 9% 7@ R §, 91 9% 5 werm
U P g df € et | gt w0

Pr=Q, Q=R wr
MR w7 ag f5ar P ar 9t o1 9% 97 oia ¥ a7 gt afr ma T ¥ | Y udla

¥ 2 5 idarard § DAY Aaj 9 dled an afig erafig uft e 2 ew, 29
died ar affa araffig affar 3 Y (2 dhaar 71 STl 4 |

sll the pomfs on any straight-line segment In a plane, for example, there are
Precisely as many points on & segment an 1nch long as there are i the entire plane.
(%) This, of course, is contrary to common sense, but common sense exists chiefly n
order that reason may have 1ts simphicuses to contradict & enlighten”

M, afmarala § @ goifed qg o5 Rl SEt a1 Wt wey o) far A, Fg o,
“Another problem which baffled Cantor was to prove or disprove that there exists
» class whose cardinal number exceeds that of the class of natural numbers and 13
oxceeded by that of the olass of real numbers »gg gFI & 2Rqag (comparability)
Bl 9w W § gt ¥ ) ofiong & gw ftefad R R Y Qe W el § e
REA § )

a2 4359 % 5% Fraenkel 3t “Abstract Set Theory” ez:a ¥ |
A, JATIH 5} o F SygARM § gRaS T MHR 998 A e ffad 59
Saenarat & gedr A%, St Encyclopedia Americana vol 15 % 93 3Re anfE
¥ ag T[T RN AT T
“1) The true nfimite, both magmitude and in organisation, althoughin
One sense endless, & 50 1incapable in that sense of bemng completely grasped, 18 in
another, and precise gense, something perfectly determinate
2) This determinateness is a character which indeed, 1pcludes and volves
the endlezsness of an wfinite series, but the mere endlenness of an infinite series 18
0ot 1ts primary character, but smply a negatively result of the self representative

character of the whole system.
3 ) The endlessness of this series means that by no merely successive process

of counting 1n God or 1n men, is 1ts wholeness ever exhausted
4) In consequence the whole endless series m so far as 1t 1s & reality must be

Present, as a determinate order, but also all at once, to the absolute experienco
Tt 15 the Process of successive counting, as such, that remains, to the end incomplete

§0 a3 0 1mply that its own possibilities are not yet realized -+ 7

Wix & sfvsEsid o wa S| 05 938 o mia gensdli &g 59 aslt
S 590 A waw (sl ) # i 0w ol B B Faedl § sgom R ) AR
(Method of Inversion YT F N mals e g QA A a1 fadw,
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51 Gevaia ¥ i vy %) svde sers! Bova fafy @ afn o DR
5% S93% dlgdl 9K afia gwtia 177 § 74 Fea ( steps ) 207 TR I 2178 931
a7 g afyIT = 38 B9as frewm  treatment ) fim fim ® 9 ofafa

Moiks swend i NTENRE AW F asie i 91g A9 €1 78 a1 Whnlew
& ¥ exaa Agead ¥ |

795R 523 § 5 ¥ @ o o agena-udena wg gl gy 59 74,
awd g, SmwEg @R gF o, g7 9 W@ g3g (Spatial Pojnts ) dw
Amwa § faa R W anes gon 997 21 998 Tk AR A kT ok
(omfales o7 afn &k sfefs sds o) A Fm sgEd SIF O T
7 @il awewd afydl s T# fiers mE A g k¥ F oeam dia W afw
gratis AfT ma 543 T | R 0, 3@ amenaeTa g saw g 94t | A @
sudw B =& w U afy sw 86t 2 )

@ o€ @ U ufy ¥ Refiwrarmgemens, s aasa@ony, 69
5w, 19 AW ¥ afymanfi=dr ok swfin sl w1 Fent, 3 afgd =)
e 0F 3 @ amT T IR ofig @l 5@ o & ufy Vo saw it T e 1
wimema (Ipj) 70 geu QAT @A X 2 TR 07 FEE AGSTAHGTIT T
Ten g adt | mfiw w1 &

Ipi=Aau+3=V+2
T Ipu>1pm > Ipj
T8% QAW S99 T I 59 § |

o1q Fg1 3N qm GEEA £ | § ot frad meh 5@ § o9 oF | 9@ fasree =
] o1t geaell 1 a9 WIS GENA 3 93 feew § s gend] &1 iR
g | A=A ¥ gervEa fuma A9 ¥ aw semiRa edena afgdl 3 9w A wE
gemsll R MElen w1 g3 fou R Tl steeaid 9 &), qar susia st afdl
% fasw g1 g aifidl ¥ o sHm genEdl ) amsg 9 H— ared A9M (86 SWH
FAT 37991 233 XA Q7 2051 U S0 3K F N Gmg 7 A a1 8% |

3 “The biggest umt of time is the Maha-kalpa ( ggrzey ) made up of two
aeons Avsarpmi and Utsarpni, each consisting of
41345263030820317774951219200000000000000000000000000000000600006000000000-
0000 ( 77 digits ) solar years ( The Brahm Kalpa of the Hindus also consits of 77
diguts but the digits do not agree )°, Cusmology Old and New, Page 231

TET F 03T wOEng, AU T S RT aendam I o 99 F (S
ISR % UHg Grgd ST H g 31 W1 € ) oy ot argig A1 0 E19F
T TR AGET § | AWETT DT 9O FATAT 3 AIat ) MRS goq Agend afT

¥ swWEnaT M | 98 398 2R SRafif 6191 S Souls 1 ordinary vegetation
2 Souls 1n vegetable parasitic groups =gy &1 gway R



et i &9

Iyj = {Tpj]™ = stven foz aif
AR Iyj = Ipu + 2
& Iyu>1lym>Iyj>Ipu
an hj=[Iy)R =Iyu+2
Ij & sww ameareg ma =93 3 B sge wmmTg ) 793 i@l Ir affg
gt 7 90 it Tru oig o Qar® | o « g T M € | 5@ « ¥ fug,
iz s, smafe, S1o, ugne ok e s@wwT B o7 e awEE G Y
fror A <) gdaq o ar afig wafig =0 %, 08 @t sew wwasareg wg 7 A
A7 @ B ufs sww A 31 ga p ¥, T, FEUT wyAl Fawrdd B ewwd agam
(3% w3r & g wfy & i g ) e ot T saom Q€1 ag wem &, 5 a€ 2,
Il 38 991 o) =05 vaw a9 9 9B = 99 (f0) S9emT Saseq ¥ aweay
M TenT it A § fs AaamIi D Aam am Iim s1991 aeeranmEe
As a1 Ti At fear o 2
W9 T T3 ey 99l B RS 20 ) gaft aaiiie ods grafasifas
S =Y wear w1 s S 3 Al 0% geEt e ¥ eiemaqr ¥, G S9ER
& 3% oy =) SEETT ¥R wE ¥ | Tt uwR, WA QT uE ¥ SEwag O
T G N Ofafw vds svafEiE G A § RS 9 gam T amfy syER
¥ ¥ ey A% gmn w7 9 T | ww 5 SEEn’ 79 § 399 05 owm 5
A 79 O, T3 A F wgdae wewsll = A9 Qat ¥ @ 7 @ dena T altsq
T W 9IR wmeE o 2 aEEEg e W awTE @ ¥ @ @,
SR SeeE 7 Sk | S, o odle D &, sed AN, AIH EEAI-SGET
TR | sl sedt amn @ et 3, wad Sowm w9 d sveeaw 9 avify T
W Gwis sacdaar ad nfe s T @9 % anife ool 5 erwema awm gt
8 Aoy FEAHTAT T Iw FQ | T9% 9F, ST geda A% @ HOFTH H
B 08 % anm, qmgmiht e 7 ey weerd 3, wufonogar ¢ A,
T Y wRe ¥ | wEwd A5 sAn RARSNGIEEEIT SA oAl 1 s
fufaars 3 Ry IR A S aftord # @€ B | g8 0w 38 A kA O
W amm SN IATSIGRATT QA ST F AT AFAMIT 3 (7 TR TR
\\

X Rl 31 gt anft % e aeft 0F § o A wpt A5 3 A9l A g s ¥
T da 2 fiiz siidl ( akin to bacteria and unicellular organmism
of modern biology but concerved to die and to come to hfe eighteen
t{mes during time of one hreath ) F gen fagl Bt s@ § eyasagdl sdt At
=R TERET St 9 den ot gt W odEn ¥ agad 3 At at 21 s
TR Awwa ¥ ygms g B RATYSA e A7l § ewEeg 7 A af ¥
B § ey o T T qgue F wAEll 91 6% § aeagAl At o et aeiEl-
R W R e s i qE S |



g8 vigrayeufedt et

S gl Y e ¥ Tad W odwig % owgd, AT 95T 19 aaf % aalam-
gfe=2dt (FA1 F & 39 91 afs $ afnmlt gt ) 71 den w1 gAm Qar ¢

Tt geR Ay SEE SETNadEnd o\ 99 qdamed § %9 3 w1 st
S ¥ &) ‘o @@ ISR &Y @ wg it § | smfymdt w1 fug @ wded aF
51 S %, TE waq F AuE Feesd T S Y, awed g9 wE §) @ g |
qred #, @3 & A9 TS a% W 4 w|A W N afrag F) a9 § IR ‘gax’ w7

T ® | 58 UFR, §F 994 JATA w9 9K afia geafia afy #, e ulfar fred
I 8, ot st e 99 ards St

AAFME F AG WawalgaT e F AARIE ¥ I9gR F SYER  (AFFHE
gam 21 weT g iy M §

FH AN 2 5 7 218 yeeRaad se S anfy Y st § @Y wey sg ufy
f Al g D@ T ML 9 WS I 747 5w T 5 a9 ofy 50 T S dw@
g1 AGSTT A U F @3 O Wt wdT w18 § W @9 9 qwg d DAt e
yqreafiad F1, Faf ‘AR’ 99 R HaleAT 5 fgg w1 gesd @< aW 2, a9l
aEEa G § § ¥ 1 19 AR, =9 F €13 wH | i, g A4y WIS T 99
ufyy aum SR N AR} A @7 AN TrewRadT w A @t ufgd ¥ wfie
F A, 393 TR % S § |

IS $23 8 arFa gemall (2, 3, 3,700 AT aF) T AURAT gAY ©F BT
qmEr 3oF AW Gy, @ No ((Aleph Nought ) udts 8 fisfua feard |

T o gam Ui ], w03 ( Denumerable ) ufadl % gamr nfig 52 78 ¥ &R
fox far aan % 5 Wo = No, aar (No)? = No anft |

Tt 73R No 3 adl gww =t sufyesw, wfm &% ¥ aifidly &1 w0 ffF
( Diagonal Method ) % gw foz frar 7y & 5

INo>DNo. fqmz 3T srpaeq 9% ¢ qar Jorandi & ffgdf 3 <%
ST AA3T, Graaa. aftig F &4 a9t7 gu sefia o g% |

IR HITR A IE N Fw frar R B @ s wend S R Qe ), 987 @
SRTAGEE ST (Sm ) SHT a5 w3 Wfed (s g5 fa ufly adf T A3 ¥ IR
A TFF TR NI D I L N sz Yo7 § AR ) | e ywIg @@ w6l
SEENAIGENT 51 @E AT &1 g8 aqy AATFANFE AGCIIargeqd ( Asm ) R

TEW FAT A, TN NG F K S AT T AL T %1 ge7 g7 Lim &1 qg9
AT FifEd |

Y, $8R— A A NI A u ¥ s St wRe F sz 5y ofs dely v A
F Ol &9 8 9 37 St N F emfa Rear v 2

M. 8, L&Y~ fgmarg a1 ST a1 vj3RgY N, a1 ¥EIE W30k
AW ¥ | 78 B3 0, Sedw Gdl Q, T F A Vieammftag t |

R UEEENW, TET ¥, 92 3¢, 334
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1w % ok amzgda 3 wuTgen maw g w9 7 fiwe @aa | ool A gw wd
et afr 9 35 siggnonell 3 anar W A &k AR ead ey ggd HANH
TR fawied %1 qaq fear a1, 9y e oo W OEY 389 MRS me § adiT segraed
( postulates ) w1 gaiew enzada ¥ ofgaig 3 awR W FI| 98 fGgRa d@F
Ateg m&Wl g sugw fog fear &1 9 & |
AN F Sifasmifed] { arqu sHIR ¢¢ @ F, ¢¢ a9l F MR W [l
o ermm % frdt ot v 7 oR@ § w31 aeggd qw sg W § enwEa fiE
F1 AT Ry FH g0 G IFAT € | a/l B T §FG gwE oK arq St (energy)
% % o] 9 g5n &7 O A% kg H@ 3 Y =% qgwr ggfdar (magoitude
systems ) wuifyg %t w3 2, ¥ smAz ( Visual Magnibudes ) ¢ a1 anidl mei,
( Photographic Magnitudes ) wmifagita gzaid (Photo-visual Magunitudes)
1Tt AgIg ik ( Photo-electric Magnitudes ) wiiadta agwig onft § 1 &
202 ¥ aga SR XA ] aqer 6 Rewed ang § @i swae o) dikge, aaid
fa. 7. 93
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st FDey AR Y N oga fma ®wAE ) 9 o w1 &9 wafa @9
¥ FR IRAT Fgolal ¢ |
. e, $§9— a¥2al apdlft 71 9Rf 33ocs PaEw qur fFew (I F
aa firg & ) wiere AFA AT aF T AR T F AT /T ermi gr 338 fed
w17 @ afifs ((¥3¢Ro Y XAK T (& =3280y A5 mg St ¥
M s, Yoc— ar@ 7 A afify w1 gam 32¢38% A DT R
.9, $eQ—z8@ WAl § g Ay fegra ffga % @7 fear s g an
qfifa4 3¢ staT & &R Fraq ang § @ 98 99 @0 WA F 3% 9z 9 gf QA1 21 9l
Fed st & e g @md we § 18 qtfadl w1 atfeman wX 9% ) STl afy w15
% e@aEy WA § GAIF &9 & ggdl Nl el @i AW A el amar 18 g2 ITF
afy @nww ( uniform acceleration ) & agdt Iyt Al o Aw 37 &R AR iC
gy fygred ( uniform retardation ) § gzdl € |
9, $¢&— =zAI M @9 afa (linear velocity) era fiofi # fad €18 W
g ggd (a1 ¥e MfT ) § 33%0cR — &Ry = Youl YRk A Ot ¥ 1 apuy,
Sgm1 9 i §9 9AF ¢ e # @
Yowy X ¥Ryl
¥¢
T, 9, Roo— §F 57 AW IR § fua wa ¥ a3 seFH afy ¢l § o

WA XV o RR
= = v¢ Rkﬁ%:ﬁa WA T 1

= yloxyo HIz Wt & 1

371t geRaud 9w 9S1Et @t F1 erue Aot Ruflg @ oAy dvama § gz ad )
a9 a% aill F T gER F AenFa Rafg ¥ gdq Rud Ay swar ar A9 7@ snfeER
3 Qill & aeuve’ w199 § FIE 9w FX Q| F4r A 7 g W) S ag &
TH ol & org Famdl awAl fufr @ TR A ¥ F g8 anfeewr w1 Alm
Proper Motions of Stars @i @iarn |

awi % g7 awid aAdl Proper Motions %l da@d & =¥ @ diddes =i
AT GFDIT A8 F fam ARk W R AMA w1 949 fRA0 991 2, qv @y, wy, @id
¥ =egl §, “Ab present, we areignorant of the propermotions of all but the nearest
stars, when our 1inquiries embrace the most distant regions of the stellar universe
the solar motion can then be defined 1n relation to the whole body of stars regurded
as & swugle 1mmense group Even then we are no rearer the conception of absolute
solar motion, for extra stellar space 13 unprovided with anythings n the shape of
fized lend marks”, 77 feafy i erddlusww 2, s g @1 AU N 9¥9e A
( absolute velocity ) fieqt wF wagar ( abstraction ) am ¥ | zed 9= o
ARt F Rarwr @ &1 § 1 29 9wd andl ( Proper motions ) # WA
afiwds f DA E) @ 2%ev T F I9RA X AR Wy g e A f5 ol w1 amA
(movement ) frel sywe fran & en9r wt A€ €A1 § | 38% garg & 3ko¥ &
M%ex Faftw (Kapteyn ) Tarkl ¥ § 5%k W urrell ( streams of star )
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W, o AAfg— wgm Ft FoEll® gwr ggw F enme F B wEfrg @
¥ I IS 5 F5 L A RERAS 1% @ § @ gEr & ugsll @ Fevar
3, 3 ) fGA Uz AR U U9 UE | YR F MEW w0 e A dWT R
-3 e |

- ” - i@ T T GA0 ¥Ryl X S5

I LY Rgy HIS ¥ |

—_— faug @ i sgmrwr A 3 @ma A
+ A ¥ o0 ST Fotell H FHRO HAI T
R

T, ©, YZ— =iF (38w AT 2%k
ggd Al ek X ¥¢ T sEar Ry W

bodde MfaT wiAr mar ¥ |

M. 9, G~ 401 F Tg A QRS FPAEN F1 FRA HEAT 1R |

. 9, Qe— 3T T F1 g fealiy § ARG & a1 war fan @ ar AFT A td)

S eI T e g ¥ N AR &l § sS4 gAT aAT w1 §
fifgar ag 2 fr ad = gexy afoa £ | oRF 9 W MR gd F A9 F @ § ad
gad 97 oK Nz & A7 51 a7aUs yyeo Nem e A S T RA Mg 1 7 |

g% Al %1 79U R e sgar ok o Hie fafa e mar ¥

T, 8, RRE— WA & 7eq firg A Fex @iT QA F 7407 99 H Far (Koeoo
~%¢o =¥}¢Re AT T | il g gy fag wA T |

. 9, We— Hfan v § figg ©@X WA @3 F A9 F1 AT X (Keo33o)
AT Wwar ¢ |

%d7a Wt Fpeu § s gmea winding &k @AM unwinding Fde

sprral ¥ @A Qar ¥ wEwr gl iy Weawalk gf ¥ arww § 2¢v W
EERACEl

M. 0, g IAMfg— e R ARGl N cuid $ ¥ ma ofifr (a3 ¥z d
glt spuar e Ymid ) ) af § | ¥ aafiar 5@ 9FR fga i a5 € 5 odw 9 9k
IFAW FAA: 292403 3T Qywock NaT g gL Hag |

¢ J@fast 9 gefla F e a5l § W 9 % em word ¥ § famwr annarT st
fagrea ot ar § ¥ fgra ot 5gar &1 Foell & R 51 anwT flar § | ASwerR
393F FUT F G919 UF 2R $I7 g §—a19a1 FHII3] H1 FRO =gAT A B3 afF |

1 aufgssR frar fEs arseg & off @og. qg @i & ¥ meg galg §, “Ster
streaming remams a puzzhng phenomenon tentative explanations have indeed
been offered, but 1t would appear that its complete elucidation 1s & task for future

Astronomers” gy mgwr ( first magnmitude ) w1 @it @@ fwEm gl
¥\9,000,000,000,000 die gt o% %, eikar 3 faﬁah'; (OI‘OSB)f\Qm # R0 His
aft Y A afd § aemae ffag A o ¥ ) FARERes 4 F G @ W
fa= R Sifdl § Gem F¢, fw-fag @iae @l $ fa-fm a9 fbg w0 T,
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M. 19, REY, SY— forg TFR <A1 =1 A TG A5 F R A7 Y G G
u‘aeﬁ%aa“trna:aqﬁ A afs S & 1 98 ¥ omm =i § emwa ofifgdt ) fog
@IS | OF 950 anl we fBfi § g o7 @ 3eEh afy wjukid 9T U oF
fafaz & ma

ARSI 2——:1'1@* ARy

¥=

T, 1, 08— 2<% A F m’t afw 2 fafaz @ ma:

b’ob“ XY"’Y“'
SR =teRiye3dy Hle Al e

WO, WR—FRGGES e s A TS (WS ) fua w1
L1 M T ¥ | Sgr f5OR o s ug ¥ e F 9nid nar am

. 9, RE— Il F9FR | gaE AT A TS S0 Fag A @are fea-ufy
& oW 9 394 & B gegd: $]y afRfadl a1 werEl § faa gesl %1 9via fRar R

AT, Ase— T @Y AN ©F F AR I9Y ¥4 GOAES vAR ffug S@T e
At g QR # ¢ gga of &9 o1g31 Ay 92 v fAfFz w1 fGa & R ggd &t i
guEr g s e N aF SN 2 (am g N Ra-ug w1 oA BRI MM R ) |
drrer g s gdamaA A WM g a1 BT W agd o am u¥ ¢ gEe
Gikacilkl

M. o, RQo— HIFR 7 g% IFR ¥ fe-ufy €9 91 s gd # afy (A
a2 T |

M. ©, YQRYe— T WAtali F Y 1 enag § Al & = wdt=w [
fefag faa & oz S @15ar | 781 sfE-3 3/@T (L. %3 ) |

S734 gaq St 9 fag Dar T s EnT wy@e g iR &3 aEt R sy
(spokes ) ¥ s & €13 €| an fom aar ¥ fs f5dl Bfir @na @ (at a parti-
cular instant ) g7 didl g1 @3 few ¥ 39 WUy RIS oAy g fafw 4 &
and ¥ R mar 333-%%, 3vd ok 353 Y |

asajawamzmﬁzﬁrzgm% az fax d% feda i@ }, sraiq qeaw b
&7 ¥ gga oIk g adT § SAm QA war g
zivtar ( lmme of sight ) i afe w1 i faffwa fear TR | Qoo Hle mia §52 R
B340 Hiz afF 8% a5 =t afgwe g g € afdg R v e 1 & afyar
37 @i % amd @nAl ( proper motions ) w1 W fagy wa §1 ar &
% gz 5 918 %, 33 fzag @1 g% ar ( double stars ), % ar ( variable stars )
q5T &k 8% a ( giant and dwarf stars ) Al |

s7a § Wigifiz1edl ( Nebulae ) & 3@z 5999 7 7 935¢ $9e 8a% g5 aw
ZnF agEisdla gdnl @ ST AISE F1 AR B @S% S@A1 §1 9479 &6 |
R 2Eil ¥ YR W anys amizEdi R SRuEk § fwie G e ssar g
=19 AgikFHd ( dark nebulae ) gst Azt ( diffuse luminous nebulae ),



feagonfas nlfw Q%

TR 10

. a3 & g &k gd R Rafyar f5d ang w Fam @ ok @ gdisi g eals
W) WamH eanavail an &7 % wmum 3R § F oepwlg emaw & Roco,
2oc Fur am §7 w3°, w° ¥ wyana ffed €1 anaw g fafin & w1 RwR ¥ @
e gy S fee ¥ ot wWas T A Koooo 229200 = 33333 AT
TP W oda % S m@ W Jvesd A9 @19 W g3 S anay A Edl B
AF T AW H 63332 Dew Tw W QAR DT @A T 9% wwA @D WAL
W %R arge forg ovg g W enag ol ffiR O WAl 9% @i AT
A @ 92ed @Y Tamm ot N Rufr T omer BE | gd 9} 9 Rafy § ewa
Rl R R 56t sigma F awa g3l 3% OF F

78t eI ( planetary nebulae ) &1 geas At@Rsg ( spiral nebulae ),

WP ( spectroscope ) a1 (RAENF 47 EWI AT WA gAI Y fH Ol &
s g7 ( globular clusters ) =fREr = R § maA@ § (average ) vy His
Sf% ¥ N aft ¥ oA 3 ) Iugew AfEl § gug S gwr N fofwd a) arwE-
T G F ST i welt  aik afon AW NGRS s 3 It
SRl | Refrees afl . sgmar ¥ oom wei @ o 3 A frar ® % fa=
gl whar Agkeg % srger Awfs s3a & =fRar ((line of sight
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J87 anaq &Y =1 &Ews gNgER fae fufes m—
=Es 0 7 8 = (fem)? X (I FT 919 )
=3(c33333)7 32¢ =
=3(¢33333)7 &m
T FTAM 4/ {0 &4 W, TIFR | T3 4943 3 94
Ebccostoooo 3 G157 [aad fAar ¥ | oot yaRk MR &% 7 9 9 @1 &a%s
=AW GBR A B |
™ F1 A4/ (o OFX AT THIN J19: ¥3]Rokoooo FW AT glar B |
3vid mal T S W fASW A o9 99 fieed o @ gy Rar wa
fedt fafoe fem, Be¥ Magd €, a9 Fad odf A w faa &) a9 P aRfr
anaT fsen 5 3 e ofaa ax ¢

or radial veloeity ) a1 elld Ram ¥ ga¥ g atar W@ §| W 3,000,000
gEE a9 gl 3 AEIRFE M3 Yeco e mfy SvE W afy § eftiar #, &R
goky000,000 TR at"ra;{ F Hdgse gfq gse g,000 e giyse s aF @
sRar F g g EA @

g9 Qoo F ¢ T 8TIga § FRIRTI6 § 527w F1 apaw g ol afkq A
g ( compact globular cluster ), 92 €13 aFar> Sims 7 iy (fl 1ttening
ellipsoidel ) it 218mma %was ( unwinding spiral ) fefse chaE 55,
feaq aﬂaa’ sigifem gqﬁ Qﬁ S sAsH ¢Y%ooo0o000 g:ﬁ am e ¥ fo000000000
T fafd gE, e GERae gasies, 359 @ & aigar d@t | gAr susEam % Al
wanmes g77e Aigifis! (afag st nf fSewt sygarda sRar ( interstellar space ) &
fifam o W 913 5 91e® IR g5 A5 § SUFAEN & gea ok =i (edge ) ¥ fua
dqf=el 2 s (energy ) 32 oM § g0 95 of=9 & §3 a8 | I€ W @1 94
f% aftmr (space ) 5 f&at fifiwad 85 7§ AaRwel s sen g ¥ Agar gAsq
¥ gedt B
Tl 8 fRATRE S fGea & angfas @da § SR ask 5 W9 99 &Y )
¥ pum annEl ggwr (apparent magnitude ), fraga Agar ( displacement
magnitude ), &7 #g9l ( number magnitude ) ik w1 fiemgs =g ( colour
displacement data ) ¥ | ¥9 9%R Mg =418t & €17 graqg aqwsl F fagy § fagreal
% gfenial ¥ 4831 % 376 §9kS 31 318 591 | 395 @ ganvdl 1 oF woT (A6
ooy ssfeT wIdl gl § afs | ) 9Ed w6 s5% wmrE § mEE 39
& Rcl
“With the reletivist cosmologist’s postulations that the geometry of space 18
detcrmined by its contents & that all cbservers regardless of locations, see tho same
genoral preture of the Universe, 1t 15 proved mathematically that eather the universe 13
unstable expanding or contracting Another aspect of <uch umverse dopends upon

thr curvatu-e akouls ed. When redshifts are interpreted as veloaity ehifts, curvaruro
iz t-Len posiuve ensuring & cloed space, finite volume and s definite umiversze at a
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arq%q=L—IéTP) ATl Iy M o= oma, nd R Fowmm ¥ fwe @
gFar ¢\ -
TH YRR, 1989 7 390 feq 91 9 g @1, o oftfy e o fnl wgar ¥
TOH WEFW 97 T— % W offy =1 qof sm arwan ad wa B a oot wefam
YA IR+ 2R GEAT S1mal o BEAT § Gyt DA | WA @ &d }@ A A
AR SR Wl @ feg w1 ommm & omgd affRT wEa & eR awdw ¥ owify

P 3 _. n P
=l NaT el T | 98 W XA SACCRAC
A7 94 ¥ T oS S EwA e R .

Wy, Fad S el w ol § ot OF 8 andm ¥ afy )

L, YR AiT— w33f M §  I0fea @i w1 Faw IG5 Rarsigw
g1 5l sevedla 317 agwd 89 ¥ 1 93 ad P o offy w Rag a1 § a3 agees-
T3 Py X 7% 197 a1 ¥ 1 981 a1 § wl fawg gdq § seliear 9% ) ok 9 @
FAa1 ¥ qar st aftfe ¥ qftgEw ( revolution ) H &o Bgd § wrgnl #a1 ¥ | sEw
SgaRaE 3 ol Ps w1 77 38%0¢k Nad § 1

M., ¥ Afg— i R qfifgdi @ fiug fwa R ARG 8 s ey &2
T BuT F AT R I AARA T el B ozw el § R o i ¥ e «
ffar e a%d ¥ ol st 4i9 9l Adl G FEe v §, F9F Rwar eaF ang
F A9 waus T oa¥ wie & ad @ (e oRfr @7 St saar s Andl i oRf
W STaUS A | 2379 9fefyal a3 fug aaRal & fig g0 B g St s awdt €

. 9, ¥9§— wmadl Afus § afds wuev3z A9 = gd W fug ad @
@ §Far ¢ |

particuler instant expanding with time It dates back to about 2 x 10° years, though,
the stars of our galasy are thought to be born 1012 years ago

If the curvature 1s taken negative the formula shows an open hyperbolic
8pace of radius 3 5 108 parsecs—an infinite stationary univers- of mean density
1078 ymjems L mting case of zero curvature 1s ‘flat” Kuchdean space with an
mfinite radiys

Other throries proprunded 1 favour of expandmug universe are the 1)
kmematio theory based on Euclidean space and mathmatical structure of special
relativity and 2) tke creation of matter theory The former 18 unscientific because
of 1ts indefinite definitaon of distance and avoidance of observational date The Jatter
18 not sound as 1t assumres creation of matier out of nothing i the form of hydrugen
atoms and there 1s no evidence of 1ts, steedy state of mmverse, assumption.

Thus we seem to face, as once before in the days of Copernicus a choice

bfib:tWeen & small finite universe and & universe infimtely large plus & new prinuple
of nature ?

3, ag @men, fyarg sNESiwHEa ( Radio Astronomy ) 3R Alsz Talag
Ft Roo” g qay arvw A enfacER FIT 9% oA 97 § |

TWHET @ AR F DG W gava % CH ¥9F I W @NE F ;e ¥ giga
%{%, “According to our present views, the universe 18 & vast assemblage of separate
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©
M. ©, BUg-u§— qF T 99 3§ TI 2+§§=%§ P '

fira-fum sdt ( aragly, AR o oA gz ) & Sradt # serRwdt @ fwed
3R ve Se d SREA ¥ dove d e W w@ W ¥ us AN w aw saw
D W ge A% AT a1 | T 99 ged P W ww aftgan F oA SRF QAT
T8 UFR 89 STRA A E 3y ¥

. », Yue enfe— 8l ¥ fma =1 o w18 7 38 1 gH ¥

% % s udl ¥ (o ofed, AR, 9ad, Gy, w1, 4aY, vaned aur gwed
qu ¥ ) fr-fee Tat = fafia T sqem a3 ) e, frefra afedt & fa
Aesl ¥ am Y E :

. e, BE-YEe— TF =7 3 7a7] T gen ¢ Fars 9 ¥ @ I agd 7 4
( swinlt )? —[dEata TAUS X §0] 6T LLY00000000033FRTIR] X ©
gaers @5 € | 3T Al ffsa o0 & steemg § | 29 9FR 9Nt anl W 9% |l 8%
gaets 7% ¥ |

wodd F 2 9 B¢ Al F amell § 9% gg auwn gged a% ¥\ ¥ Pl
Fegelt AR 4t & arER F afig ¥

. 9, Yela9G— HIFT F Lok¢oo M@ § fyuw fear aw ¢ fwd,
g¢3% WHGE G F AW L 9gd § AR dR 21 o v § 3o weee 9@k |

go’¢oe _ R0B __ « go¢oo ¥¢ . Ry,
303000 =01 ggd @i ¢ e1al e ga?i%aqztan ¥y 82, 4R fufe S

253N e
Y92 wud § | Sr9r 419 a7 FE A R 92 Y& ffe vzl fmv em €
M. 9, Ro¢ Afg— s R agst o afvar fog R ofifyd # 3 3 $ro faa § )
et Awm, 3afy fam oRfedl ¥ faa ¥, ool 3 w3388 wRdi & omg wads a9
FUEIE |
systems, each of great dimensions which however, are small 1n comparison with

the stupendous distsnces by which any two neighbouring systems are separated
from one anvther, Wemay hken the universs to a broad ocean studded with

emall 1slands of varying sizes, ome of the largest ofs thess 18lands is believed to

represent the systews of waich the solar systemis but ohamble member, the

galactic system as 1t 15 called Tho other systems are the spira] .
ber wa can but vaguely guess ’—*The dun, The Stars, Andehe%gﬁyl::s;v’},m;e 212;!1)131

o T TH 9T g9 FRY 1% anghs eifie B fagg AT ITH AR |
mg 1 gEAl g SEdl a0 0T SRS ¥ ol 5t gad ¥ @9 fp = ol g
anfz a1 Agies gl dt | g7 w9t ik G GRgs fomedl  snan ot
g% | sgras gelas § oG Fedl @t g W erwT 8, fr ) e ¥ 599 2@
gEean R afysan §F ¥ | OH Aan gt B B a3 R afy R
e Sa1 e wrgle 3 &1 F B & Wz ¥ 1 wno end Sum gedlae § S99
gR ST AT AT gRA S T § ea% a5 AwmT ofdl w1 ads P D 9)
gedt 91 o gF D PR F R T o s Y onfaa §1 wp § 05 e S aRa: ey
F uRenAm 94 9Hige I FEHASAl w8 R fds atF aneRie wxar ¥
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. 6, 83— 3@ 75 &1 379 Sla1 ¥ S9 @Ag IFY L83 A4 373 W 9@
Qar | anmr e ¥, sdifs fGEealtafd e R anfy w1 amya war s, el
e &7 ¥ Y0 3k 28; 28 2T ¢R AfE 7w AR @19 ol qF &% d wd &9 |

M. 9, Y_¢— gd, Tz &l ugl = A FftaT a1 8A Fras ( winding
spiral ) sramgq  Fae (unwinding spiral ) § a1 } @ Aew qar @l &
‘aradl @1 fraw A€ €1

M., ¥_— qd &3 rE (LF T ) § 4¢3 Raufmr au s 5 <9
737§ 13%% e €@ ¥

. 9, o — afufeg 747 F fFEaR @ W War =1 = «mfaa

2%6

200 \Xx goolk X%
wat ) mafes g oo 20% o3 * gadg anfg o o M, W@ 1

AT FRE| ATF Az T AT S | {aﬁ‘qmégﬁa’a$mm%t

, Weo— qf, =zA A o, dla ggat ar ;”‘ o3 7 i@xl‘ﬁ -

o X ¥ ¥¢
AT ofm and @ T 1 qar, a99 54 syt XY aﬁq-——x ~q2 afyw

go &2
A agT FRA R |
ar, o, uy— za% qmrg, M R Al ¥ g @1 =z few w1 a% w s
ag spifas w3a ( relative velooity ) ¥ fagia av frset a1 & 1 A, sifulsa ags
% @reg § (frgwi frar &30 WAGE € ), g4 & NUKTE wan afufwg agg A
g o o @ R L BT § 4o and@e §1 T9 9%, oF aifufyg A9 & @i
a o T A ¥ g 3§ g afas equar Eﬁg—m‘aﬁ‘ 9 FA
m, v, 42— gl awR AffET agg R aa (3¥ FaEw gAwt ) SR H
SAREF w3 2 ggd 7 tv wWAde ¥, FHifE @y ena & wwar asAt § ¢ 559 &9
WA NP war ¥ | afufeg au s fiar &30 quags P, TafEd gaS dTaa
T 7 T B 5 = 33 55d =N | @R gng o= ae@ sfula w@a 3 a1 aaa
T | 38 997 35 X ¥E si%%l T fﬁ?«?!?mzﬁamaqga Fgl qar ¥ |
a1, 6, 4R ARG~ 7T T 0% AT F ¢z KA X ¥ 1 efwm 27 (annual
southwa.rd moticn ) afgd allT 39 3™ ( northward annual motion ) are
81 % | ame gz aftm § fam stwue armnqyra‘wﬁ anifg ('« af 5 anrfg )
€A W ST TRERETt | g9 §na % mm’tq gn mém%lmqqn
Rxy=tofmammPmy sz §, 3fFad s a7 F 3 fes ardt % € td %
aﬁm%a‘ammnfam WA gt S ¥ 1 waRY S AT /IR =300
R %1 a1 ¥ 1 79 NFN gF I3 qHG R RmAu DA ¥ R ewr anmas
39 § 9z ad ¥ gn W ol ko T @ R AT AU Y € ) swuAw ¥ 9mify % s
efamias waw me & gon e A ofar B &e oW e el Ao oK smm T 9w
xwi‘éﬁmﬂmi’, I8 TNT T IHAS IO F MER Y |
LT 9Y
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53 93 a9R avaay At @ Siar ¥ a9 gd w1 o e w1 gweR gar § | S
gz sifsn A DA | fug Dar & aF STUIT T ARSI §iaT ¥ | 95 ©F AFT = gmfy
Y5t adq g =1 awed g § 88 aafe ( frequency or repetition ) &El
aar £ w97 5 9w 9 it engfa wed ¢ | efmad W enfy Bw enyfwal ggd,
e, grad, wiaal & aad, wa 9 F e S HifF aT et § g@ wgm €1 T
Tel R ITqan Sy eNIfedr 79 g0 § geqd, =, ged, snedi ok gadi it ¥ 1 78
gFr cfamas 9 gad Wl waw wr@ F g oF aded | it R |9 5 mwa g
otaam T Rgm 3] Ig g 2 9F 99 F oa R RA ST @9 w g | g9 9FR
sfamiam 9 9184 siafe waw g3 e ¥ fa Wz o9 fae auy § Reg war ¥ a9
T £ | 79 USR oEw {18 # chawEg # 9T angfhar & 99 F Hlax €1t § 1 s9wan
% nan onafs t¢s Ra da SR W anlg g A § Fwwg F) egh (98 9 a9 4
s ¥ & feq wang ) Rfu 9 93 5 @A 5 qeg § fog war §, 9d1 ¥ 1§96 03K
Saaa = gud aiglh 188 A vaiq Al SR A ¥ dld @ 9 R A g SE A1

mE § gz va @ v fafs v S5 5 Sgar gafues qus & Rog war g, g a1 2
59 971 =77 angfGal Ft avF § |

78 anafy & enaR W gArar 9T 397 3 ( formation of an arithmetical

progression) figy AR gl F Gl fFEs ¥ 63 awr g5 @ &0 #°0 98 # Fag
W % o) e afra gaeT 8§ e R

“Rg, i fra  RAE AR S sfus mm DTN FEa ¥ ) sgang e
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